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Course Evaluation 

Date: 

Location: 

Please help us make this course better. Please take the time to fill out this evaluation 
after each section and at the end of the course. It will assist us in improving the content 
and delivery of this course. Return this evaluation to your instructor at the end of the 
course.  

A. Course Objectives. Please rate the degree to which the following objectives of this 
series/lecture were met (1=not at all; 2=minimally; 3=moderately; 4=to a high degree)  

Section 1 Objectives 
Upon completion of this program, I will be able to: 

1. Understand the concepts and classification of injury 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 
 

2.  Know the difference between unintentional and intentional injury  

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 
 

3. Describe the burden of injury 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

4. Use models for understanding and preventing injury 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 
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5. Know the steps necessary for developing injury surveillance systems 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

6.  Understand ethical considerations when creating an injury surveillance system 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

Section 2 Objectives 
7. Identify the injury data sources strengths and weaknesses 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

8. Identify the available data sources that can provide information to the surveillance system 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

9. Describe the size of the injury problem 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

10. Compare the frequency of injury calculated from different data sources 

1 ___ 2  3  4  
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This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 
Section 3 Objectives 

11. Identify partners to include in the system and develop recruiting strategies to include them 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

12. Identify local, regional and national organizations working on injury prevention in your area 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

13. Define the existing social, legal and political framework in which an injury surveillance system 
and prevention activities may be established. 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

Section 4 Objectives 
14. Define the injury events and data elements to include in the system 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

15. Develop the data collection instrument and determine the data collection frequency 

1 ___ 2  3  4  
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This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 
16. Plan for systemization maintenance and data security 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

17. Define staff and key positions for an injury surveillance system 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

Section 5 Objectives 
18. Calculate injury indicators such as frequency, percentages and crude, specific and adjusted rates 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

19. Calculate years of Potential Life Lost 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

20. Describe the geographical analysis of the data 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 
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21. Define a plan to disseminate and communicate the data 

 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

Section 6 Objectives 
22. Using surveillance data to identify priority injuries in your region 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

23. Use the models that can help identify risk factors and intervention strategies 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

24. Tie Surveillance to Action and Funding 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

Section 7 Objectives 
 

25. Know the steps to evaluating an injury surveillance system 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 
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26. Use surveillance data to monitor prevention activities 

1 ___ 2  3  4  

 

This objective was covered: 

In too little depth_____   In the right amount of depth______    In too much depth_____ 

 

 

28. What additional comments or suggestions do you have? 

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________  

 
  



Designing and Implementing Injury Surveillance Systems in Indian Country 
 

Course Evaluation Page 7 
 

B. Course Design (Circle the number to indicate your level of agreement/disagreement 
with each of the aspects of course design.) 
 
 

Strongly disagree         Strongly agree 
 

1. The program content has real-world applications for me    1  2  3   4 
 

Comments:___________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

2. The program content met my needs     1  2  3  4  
 
Comments:___________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________  

 
3. Length of the course was appropriate    1  2  3   4 
 
Comments:___________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________  

 
 
4. PowerPoint presentation was effective    1  2  3   4 
 
Comments:___________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

 
5. Course manual was useful       1  2  3   4 
 
Comments:___________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________  
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6. In-class activities were effective    1  2  3   4 
 
Comments:___________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

 

7. What did you like most about the course? 

 
 
Comments:___________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________  

 
 
 
8. What specific things did you like least about the course? 
 
Comments:___________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________  

 
 
 
9. If the course was repeated, what should be left out or changed? 
 
 
Comments:___________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________  

____________________________________________________________________________ 



Designing and Implementing Injury Surveillance Systems in Indian Country
Presentation ‐ 1

Designing and Implementing 
Surveillance Systems in Indian 

Country
Introduction

1

About This Course

• Created by injury prevention specialists 
working in Indian Country, Indian Health 
Service and Centers for Disease Control and 
Prevention

• Created for injury prevention specialists and 
others working on injury prevention in Indian 
Country

2

Learning Objectives

• Review the concepts and framework of injury prevention
• Learn to assess injury data sources and describe the injury 

problem
• Learn how to build partnerships or a coalition to support 

the injury surveillance system
• Learn how to determine the appropriate methodology for 

the surveillance system
• Learn how to define and develop an analysis plan for the 

surveillance data
• Learn to use injury surveillance data to inform injury 

prevention
• Learn how to define an evaluation plan for the surveillance 

system and monitor prevention activities

3
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Presentation ‐ 2

4

5

Understand the Concepts and 
Framework of Injury Prevention

Section 1

6
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Presentation ‐ 3

Objectives for Section 1

• Review the concepts, definitions and classification of injuries

• Know the difference between violence‐related injury and 
unintentional injury

• Be able to describe the burden and the cost of injury

• Understand the conceptual models for understanding and 
preventing injuries

• Know the steps to developing an injury surveillance system

• Understand the ethical considerations associated with surveillance 
activity

7

Injury Problem in the United States

• Unintentional injuries in 2010

– 5th leading cause of death 

– Leading cause of death in ages 1‐44 

– Cost an estimated $403 Billion annually in medical 
expenses and lost productivity

8

Injury Problem in Indian Country

• Unintentional injuries in 2010

– 3rd Leading Cause of Death

– Leading cause of death in ages 1‐44

9
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Injury Disease

Injury Accident

Injury Definition

10

Injury Classification

Unintentional

Intentional

11

Death 

180,811

Hospitalization* 

2.4 million

Ambulatory Care* 
Visits to physicians offices, outpatient care and 

emergency department

80.2 million*Includes care administered for adverse effects of medical treatment
Source: Centers for Disease Control and Prevention, FastStats
Based on Surveys from 2009‐2011 http://www.cdc.gov/nchs/fastats/injury.htm

Injury Severity Pyramid

Burden of Injury ‐ US

12
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The Burden of Injury in Indian Country

13

Interventions that Save 
Money in Indian Country

• DUI Laws
• Personal Flotation Devices
• Smoke Detectors
• Gun Locks
• Bike Helmets
• Primary Seat Belt Laws
• Street Lights & Guard Rails
• Livestock Control
• Child Car Seat Program

Financial Benefits of Injury Prevention

14

Financial Benefits of Injury Prevention

Intervention
Cost per 
Unit

Cost
Savings

Sobriety Checkpoints $12,000 per 
checkpoint

$82,000 per 
checkpoint

Battery‐Operated Smoke Alarms $44 per alarm $770 per 
alarm

Poison Control Centers $43 per call $320 per call

Bicycle Helmets for ages 3‐14 $12 per 
helmet

$580 per 
helmet

Child Safety Seat Distribution, Ages 0‐4 $52 per seat $2,200 per 
seat

15
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Conceptual Models for Understanding 
and Preventing Injury

16

EPI Triad

Host

Agent Environment

17

The Haddon Matrix
Factors

Host Agent Physical 
Environment

Social 
Environment

Phase
Pre‐Event

Event

Post‐Event

Epidemiological Triad and the Haddon Matrix

Conceptual Models for Understanding 
and Preventing Injury

18
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Conceptual Models for Understanding 
and Preventing Injury

Societal Community Relationship Individual

Ecological Model for Understanding Violence

19

1. Review the 
concepts and  

framework of injury 
prevention

2. Assess injury 
data sources and 
define the injury 

problem

3. Build a 
partnership or 

coalition to support 
the injury surveillance 
system and prevention 

activities

4. Determine the 
appropriate methodology for 

the surveillance system

5. Define and develop 
an analysis plan for the 

surveillance data

6. Use injury 
surveillance data to inform 

injury prevention

7. Define an 
evaluation plan for the 

surveillance system and 
monitor prevention 

activities

Steps to 
Developing an 

Injury Surveillance 
System

20

Ethical & Cultural Considerations

• Privacy 

• Confidentiality

• HIPAA

• IRB

• Cultural Concerns

21
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Summary of Section 1

 Understand the concepts, definitions and classification of injuries

 Know the difference between violence‐related injury and 
unintentional injury

 Be able to describe the burden and the cost of injury

 Understand the conceptual models for understanding and 
preventing injuries

 Know the steps to developing an injury surveillance system

 Understand the ethical considerations associated with surveillance 
activity

22

Assess Injury Data Sources and 
Describe Injury Problem

Section 2

23

Objectives for Section 2

• Identify injury data sources and the strengths 
and weaknesses of each

• Identify available data sources that can 
provide information to your surveillance 
system

• Describe the size of the injury problem

24
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Overview of Common Data Sources

• Death Certificates

• Hospitalization Records

• Outpatient Visits Records

• Police Reports

• Records of Occupational Injuries

• National Data Sources

• WISQARS

• Local Newspaper Accounts

25

Common Data 
Sources for 

Investigating an 
Injury in Indian 

Country

Forensic 
Medicine/Coroner 

may conduct 
autopsy,but

autopsies are not 
always done

Transportation 
Office collects 
information 

related to victims, 
vehicles and 
circumstances

Law Enforcement: 

BIA Police, Tribal 
Police, Country or 

State Police

Local EMS

District Attorney 
attends all cases of 
injury deaths and 

collects 
information on 
victims, suspects   
and circumstances

State Data Sources

26

 Its usefulness for injury surveillance, research 
and practices.

 Estimates of its accuracy, completeness and 
representativeness

 Timeliness of the data
 Resource requirements. (How long will it take 
you to collect the data? How much will it 
cost?)

 Simplicity

Determining the Strength and 
Weaknesses of Each Data Source

27
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28

Determining the Strengths and 
Weaknesses of Each Data Source

Jurisdiction
Who collected the data and why? 

29

Determining the Strengths and 
Weaknesses of Each Data Source

Information 
Taken at the 
Scene

Preliminary 
Reports, 
Certificates, 
Etc.

Database

Method and Flow
How was the data 
collected? 
Where does it go?

30
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Identify Data Sources to Include in the 
System

• Depend on Injury You’re Tracking 

• Quality

• Use Existing Sources

31

Linkage with Other Data Sources

Advantages

• It offers supplemental data

• You might obtain more 
comprehensive descriptions 
of an injury event

• Highlights the completeness 
of data available from each 
source

• It may improve data quality

Disadvantages

• May be personal identifiers

• Interagency politics

• Different storage media may 
create technological 
problems 

• Data quality may not be 
better

32

Preliminary Data Analysis

• Develop a strategy to ensure cases are not 
counted more than once

• Start with the analysis of a broad category, 
such as interpersonal violence

• Then go more in depth if possible 

33
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Using Data to Define the Injury 
Problem

• Determining the Frequency of the Leading 
Causes of Death 

• Determine the Frequency of Injury Deaths

34

Why Determine the Leading Cause of 
Injury Deaths

• Monitor trends  

• Identify high risk groups or communities 

• Make comparison among groups. 

• Motivate stakeholders to support injury 
prevention 

• Help in building a coalition

35

Compare Frequency with Data from 
Different Sources

• You may find discrepancies

• Identify the mission/goal of the institution 
collecting the data

• Compare it with the goal of the surveillance 
system

36
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Summary of Section 2

Identify injury data sources and the strengths 
and weaknesses of each

Identify available data sources that can 
provide information to your surveillance 
system

Describe the size of the injury problem

37

Build Partnerships or Coalition to 
Support the Injury Surveillance 
System, Data Collection and 

Prevention Activities

Section 3

38

Section 3 Objectives

• Identify partners to include in the system 

• Identify local, regional and national 
organizations working on injury prevention in 
your area

• Define the existing social, legal and political 
framework in which an injury surveillance 
system and prevention activities may be 
established.

39
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Considerations if You Are Forming a 
Coalition

• Commitment of lead agency
• Effective core planning group
• Planned recruitment of coalition members
• Coalition structure
• Staff roles
• Mission and goals
• Leadership
• Education of coalition members
• Ownership and commitment of coalition members
• Successful implementation of pilot project
• Recognition for members

40

Identify Partners to Include in 
Coalition

• The different roles that might be necessary to the success 
of your surveillance system 

• Who might have access to the different data sources you 
need 

• What support do you need and which organizations can 
provide that support

• Whose objectives overlap with yours
• What role will the organization members fulfill 
• What kind of data do they collect
• Why do they collect data
• Can you share or link data
• What are their sources of data

41

Identify State and Local Organizations 
Working in Injury Prevention

• Health care providers 

• Police Departments

• Fire Departments

• Schools

• Social Service Agencies

• Employers

• Government Agencies

• Local IP Coalition

• County IP Coalition

• State Death Review Team

• Trauma Registry

42
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Determine the Existing Social, Legal, 
and Political Framework

43

Summary of Section 3

Identify partners to include in the system and 
develop a strategy to involve them

Identify local, regional and national 
organizations working on injury prevention in 
your area

Define the existing social, legal and political 
framework in which an injury surveillance 
system and prevention activities may be 
established.

44

Determine the Appropriate 
Methodology for Your Surveillance 

System

Section 4

45
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Section 4 Objectives

• Define the injury events and data elements to 
include in the system

• Develop the data collection instrument and 
determine data collection frequency

• Plan for systemization, maintenance and data 
security

• Define the functions and skill sets for key 
positions in your surveillance system

46

Considerations When Developing 
Methodology

• What do you want the system to do?

• The size and type of the injury problem

• Availability of data sources

• Access to information

• Political priorities

• Potential for intervention

• Sustainability

47

Keep the data collection plan in mind

– Identify your topic

– Narrow your focus

– Identify a specific question

– Anticipate data needs

– Develop and pre‐test your data collection 
instrument

Considerations When Developing 
Methodology

48
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Defining Injury Events

What are Your Objectives

• Identifying emerging hazards

• Describing injury patterns to justify the need 
for intervention 

• Assessing the impact of a prevention program

• Determining the health care costs associated 
with injury

49

Defining Injury Events

Case Definition

• Needs to be clearly stated and easily understood
• Use comparable definitions as those used 
elsewhere 

• Contain a clear statement of the following
– Person: race, Tribe, age, gender
– Place: state, reservation, roadway
– Time: year, time of day, day of week, specific dates 
(4th of July), weekends

– Intentionality: intentional/unintentional
– Age grouping
– Severity

50

Defining Injury Event

Decide on the Severity of Injury

Death

180,811

Hospitalization 

2.4 million

Ambulatory Care 
Visits to physicians offices, out‐patient care 

and emergency department

80.2 million

51
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Deaths
Advantages
• Data is readily accessible from death 

certificates which are tracked by the state 
and kept in a central database

• Cause of death is consistently reported on 
death certificates

• Race or ethnicity information is usually 
available

Disadvantages
• Rare event. Injury deaths represent less than 

1% of injury events
• Not a good guide to ascertaining overall 

injury problem or medical consequences, 
such as long term disability

• Influenced by small numbers, especially in 
small populations or over a short period of 
time

Death

180,811

Hospitalization 

2.4 million

Ambulatory Care 
Visits to physicians offices, out‐
patient care and emergency 

department

80.2 million

Defining Injury Event

Decide on the Severity of Injury

52

Hospitalization
Advantages
• When combined with mortality data 

it offers a better picture of overall 
problem

• Disability and healthcare costs can be 
better described

Disadvantages
• Access to data is more difficult
• Privacy is more of a consideration
• Records may be manual
• Inconsistent, incomplete or incorrect 

coding of injury causation
• Race or ethnicity information is 

sometimes available

Death 

180,811

Hospitalization 

2.4 million

Ambulatory Care 
Visits to physicians offices, out‐
patient care and emergency 

department

80.2 million

Defining Injury Event

Decide on the Severity of Injury
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ED Visits
Advantages
• When combined with other data, 

helps provide the big picture
• You may benefit from casting the net 

wider
• Can be useful for specialized studies
Disadvantages
• Large number of cases may be 

difficult to handle
• Access to data may be difficult
• Records may be manual
• Inconsistent, incomplete or incorrect 

coding of injury causation
• Race or ethnicity information is not 

readily available from non‐local 
sources

Death 

180,811

Hospitalization 

2.4 million

Ambulatory Care 
Visits to physicians offices, out‐
patient care and emergency 

department

80.2 million

Defining Injury Event

Decide on the Severity of Injury
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Out‐Patient Visits
Advantages
• May be a primary source of injury 

data if there is no hospital
• May be good for specialized 

injuries, such as sports related 
injuries or eye injuries

• Might be good supplemental 
information

Disadvantages
• Difficult access
• Privacy issues (data is highly 

protected by practitioners)
• Race or ethnicity information is 

not readily available

Death 

180,811

Hospitalization 

2.4 million

Ambulatory Care 
Visits to physicians offices, out‐
patient care and emergency 

department

80.2 million

Defining Injury Event

Decide on the Severity of Injury

55
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Defining an Injury Event

Using ICD‐Codes

Advantages
• Ability to identify trends
• Ability to describe the specific 

causes and contributing 
factors 

• Standardization of descriptions 
that can aid in sharing data or 
linking databases

• As of October 1, 2014 all 
Indian Health 
Service/Tribal/Urban programs 
must use ICD‐10 codes on all 
HIPAA electronic record 
transactions.

Disadvantages
• Not all records are coded
• Records are miscoded or 

inconsistently coded
• Poor chart information results 

in non‐specific code
• Don’t always provide the 

desired specificity 
• You must stay apprised of 

updates
• Previously not required for 

billing, so seen by some coders 
as unnecessary
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• Diagnosis Codes

• Cause of Injury Codes

• ICD‐9 (Non‐fatal)

• ICD‐10 (Deaths)

Defining an Injury Event

Using ICD‐Codes
A Quick Review from Level 2

58

Anatomy of an E‐Code

X X X . YE

Injury Category Specificity
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X X X . XXX X

EncounterSpecificity: Cause, 
Anatomic Site, 
Severity

Injury Category

Anatomy of an ICD‐10 Code

60
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• Morbidity

• Required for Billing

• Numeric

• 800‐999

• Updated > annually

• Phase out: 2014

• Mortality
• Alphanumeric
• S00-T98
• Updated every 

October
• 10/1/2014 Morbidity

ICD-9 ICD-10

Defining an Injury Event

Using ICD‐Codes

61

Fractures
Open Wound
Crushing
Burns
Poisoning

800-829
870-897
925-929
940-949
960-979

ICD-9 ICD-10
Injury to…
Head
Neck
Knee/Lower Leg
Mult. Body Parts
Burns & Corrosn
Frostbite
Poisoning

S00-S09
S10-S19
S80-S89
T00-T07
T20-T32
T33-T35
T36-T50

See Reference Handout

fx vault of skull; closed; 
no intercranial injury
less than 1 hr LOC

800.02

Defining an Injury Event

Using ICD‐Codes
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External Cause of Injury
Coding References

• American Academy of Professional Coders
http://www.aapc.com/

• World Health Organization
http://www.who.int/classifications/icd/en/

• CDC National Center for Health Statistics
http://www.cdc.gov/nchs/icd.htm

• CDC article on improving E‐coding
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5701a1.htm
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Determine the Variables in Your 
System

• Name
• Age and sex
• Marital Status
• Education Level 
• Employment Level
• BAC  ‐ Nice to have, but rarely available
• Occupant Protection for Transportation 
• Time
• Place
• Circumstances surround the injury event

65

Data Collection Instrument and Data Collection Frequency

Designing a Form

• Define what you want in your system first

• Keep it simple

• Only include the data you need 

• Make sure it is well‐designed and easy to read

• Decide whether or not to pre‐code the form 
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67

• Frequency of Data Collection

• Active vs. Passive Data

Data Collection Instrument and Data Collection Frequency

Collecting Data

68

• Decide what you want out of your system

• Identify your case definition

• Define your variables

• Develop your form

• Consider how HIPAA/Privacy issues may 
impact your collection efforts

• Test your form

Data Collection Instrument and Data Collection Frequency

Data Collection Planning Summary
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70

Determining the Type of Surveillance 
System

• Universal surveillance

• Surveillance based on samples of cases

• Surveillance based on a review of institutional 
registries

• Survey‐based surveillance

• Sentinel surveillance

71

Setting Up an Electronic Database 

• Seek the assistance of a programmer,  
epidemiologist or statistician

• Epi Info 2002 

– Free software available through CDC

– http://wwwn.cdc.gov/epiinfo/7/index.htm

• Make sure all paper records with identifiers 
are locked away
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Systemization & Maintenance

• Reducing errors that may be introduced 
through flaws in the design. 

• Improving the system’s scope and services 
through routine maintenance, emergency 
maintenance and requests for special reports.

• Safeguarding the system 

73

Systemization and Maintenance

Improving the System’s Scope

• Backing up data and system files according to an 
established schedule. 

• Maintaining records in a secure environment
• Requiring requests for emergency maintenance 
to be in writing and entered into a log

• Assigning priorities for special requests on the 
basis of urgency of need and time and resources 
required for fulfillment

• Institutionalizing routine maintenance 
• Documenting maintenance that is conducted

74

Systemization and Maintenance

Ways of Safeguarding Your System

• Limit access to one person

• Install the database on two 

computers. 

• Keep a second copy 

of the database off site. 
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Systemization and Maintenance

Threats to a Database

• Human error

• Mechanical failure

• Malicious damage

• Cyber crime

• Invasion of privacy

• Computer viruses

76

Systemization and Maintenance

Protocol

• The procedures for obtaining and securing 
data

• Maintenance procedures 
• Rules for data storage
• Rules for password creation  

and protection 
• Documents that detail all changes to the 
system, including maintenance, changes to 
the data collection instruments and case 
definitions, etc.

77
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Define Staff

• Coordinate system activities

• Establish contact with data sources and 
stakeholders

• Data entry

• Quality control 

• Analysis 

• Preparation of reports

79

Advisory Board

• Obtaining the data necessary for the injury surveillance system
• Review and advise on policy and procedures 
• Identifying the best use of data
• Strategizing about how to remove obstacles and inefficiencies 
• Providing speaking opportunities with professional organizations
• Obtaining data sharing agreements
• Showing broad, high‐level support for the system
• Getting local approval for a surveillance system
• Navigating Tribal politics or resistance to surveillance, data 

collection or data sharing 
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Summary of Section 4

Define the injury events and data elements to 
include in the system

Develop the data collection instrument and 
determine data collection frequency

Plan for systemization, maintenance and data 
security

Define the functions and skill sets for key 
positions in your surveillance system

81
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Define and Develop an Analysis Plan; 
Develop a Plan for Disseminating 

Results

Section 5

82

Section 5 Objectives

• Calculate injury indicators such as frequency, 
percentages and crude, specific and adjusted  
rates

• Calculate Years of Potential Life Lost

• Describe the geographical analysis of the data

• Define a plan to disseminate and 
communicate the data

83

Data Analysis & Interpretation

Epidemiological Concepts and Terms

• Epidemiology

• Population‐based

• Injuries are not random

• Morbidity v. Mortality

• Risk

• Endemic vs. Epidemic

84
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 Who

 Where

 When

What

Why

How

Epidemiology
“The study of the distribution and 
determinants of health‐related states or 
events in specified populations and the 
application of this study to control health 
problems.” A Dictionary of Epidemiology

Data Analysis & Interpretation

Epidemiological Concepts and Terms
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Epidemiology is POPULATION‐BASED (concerned 
with the community, not the individual)

Data Analysis & Interpretation

Epidemiological Concepts and Terms
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Risk:

“The probability that an event will occur.”
A Dictionary of Epidemiology

Data Analysis & Interpretation

Epidemiological Concepts and Terms

87
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Risk Factor:

“An attribute or exposure that could increase the 
probability of a specific outcome.” 

“A determinant can sometimes be modified by 
an intervention, thereby reducing  the probability 
of occurrence of … specified outcome.”

A Dictionary of Epidemiology 

Data Analysis & Interpretation

Epidemiological Concepts and Terms

88

Data Analysis & Interpretation

Analysis – General Concepts

• Analysis involves:

– Basic statistics (the counting)

– Interpretation (what does it mean)

89

• To analyze:
– Separate into elements or constituent parts

– Separate the parts of the whole so as to reveal their 
relation to it and to one another

– Examine critically or methodically

• No set formula, rule or methodology … analysis is 
as much an art as it is a science

• Look for patterns, clusters, the unusual, 
unexpected

• Progress to more complex analysis as necessary

Data Analysis & Interpretation

Analysis – General Concepts

90
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Basic Rules to Consider

• Indicate the “N” (number of data items in the 
data set or “n” (number of data items in the 
data subset)

• Small numbers ≠ “bad results” … just qualify 
or acknowledge the “N” upfront.

Data Analysis & Interpretation

Analysis – General Concepts
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Two Common Misconceptions to Avoid

• A computer does not think for you. It does the 
counting; you have to interpret the numbers.

• Correlation does not necessarily imply 
causation

Data Analysis & Interpretation

Analysis – General Concepts
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Data Analysis and Interpretation

Basic Statistics

• Numeric Value

• Midpoint (measure of central tendencies)

• Proportions

93
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Numeric Value

• Very common

• Easy to understand
• Cannot be compared

• Does not indicate risk

Data Analysis and Interpretation

Basic Statistics

94

Midpoint (measure of central tendencies)

• Mode

• Median

• Mean (average)

Data Analysis and Interpretation

Basic Statistics
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Proportional Distribution

• Commonly used

• Simple calculation

• Sum of all values = 100%

• Can be misleading

• Not a measure of risk

Data Analysis and Interpretation

Basic Statistics

96
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Data Analysis and Interpretation

Basic Statistics ‐ Rates

“… comparing apples to oranges …” 

97

Rate:

“An expression of the frequency with which an 
event occurs in a defined population over a 
specific period and converted to a whole 
number by multiplying by some power of 10 
(usually 10,000 or 100,000).”

A Dictionary of Epidemiology 

Data Analysis and Interpretation

Basic Statistics ‐ Rates
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Community A

Community B

Community C

Rate

150 per 100,000

100 per 100,000

500 per 100,000

Data Analysis and Interpretation

Basic Statistics ‐ Rates
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Types of Rates

• Incidence Rate

• Prevalence Rate

• Specific Rate

100

Rate per 100,000

ݏ݁ݏܽܿ	݂݋	ݎܾ݁݉ݑܰ
݇ݏ݅ݎ	ݐܽ	݊݋݅ݐ݈ܽݑ݌݋ܲ

ܺ	10ⁿ	ݎ݋	 ܭ

(same exposure period)

Data Analysis and Interpretation

Basic Statistics ‐ Rates
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Combine population when calculating a rate for a 
multi‐year period.

Example

Injury Death Rate for a community from 2008‐2010

Cases in 2008 + Cases in 2009 + Cases in 2010 

Divided by

Population in 2008 + Population in 2009 + 
Population in 2010

Data Analysis and Interpretation

Basic Statistics ‐ Rates

102



Designing and Implementing Injury Surveillance Systems in Indian Country
Presentation ‐ 35

ଵ଻	௖௔௦௘௦
ଵଷ,଴଴଴	௉௢௣௨௟௔௧௜௢௡
௦௔௠௘	௧௜௠௘	௣௘௥௜௢ௗ

.݌݋ܲ	݀ݎܽ݀݊ܽݐܵ	100,000	ܺ ൌ .݌݋݌	100,000	ݎ݁݌	131

Rate

Data Analysis and Interpretation

Basic Statistics ‐ Rates
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• Crude Rate

• Specific Rate

• Adjusted Rate

Data Analysis and Interpretation

Basic Statistics ‐ Rates
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Some general considerations

• Accurate Numerator

• Estimated Denominator

• Used Primarily for Comparison

• Indicator of risk

Data Analysis and Interpretation

Basic Statistics ‐ Rates
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106

YPLL = Years of Potential Life Lost
• Measure of Premature Death

• YPLL = 65 – age at death

Data Analysis and Interpretation

Years of Potential Life Lost
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Depicts data using maps

• Spot Map ‐ produced by placing a dot or other 
symbol on the map where an injury occurred

• Area or Choropleth Map ‐ regions are shaded 
or marked proportionally to the data being 
depicted

• Pin or Cluster Map is a way of indicating road 
traffic hazards or crash prone locations along 
roads

Data Analysis and Interpretation

Geographic Analysis of Data

108
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109

• Epidemiology serves as a foundation

• Many data analysis methods

• Importance of rates

• Need to interpret results and explain what 
they mean

• Utilize available resources

• Communicate your findings

Data Analysis and Interpretation

Summary

110

Communicate Results

Surveillance can only achieve results if the 
information is communicated to the appropriate 
people. 

111
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Communicate Results

Steps to Take

• Determine who will get the information

• Check with each tribe within your surveillance 
system 

• Develop the message 

• Select the format

• Market the message

• Evaluate the impact

112

Surveillance System Report

• A means to convey the results of the 
surveillance system to all the stakeholders

• Consider the needs to the stakeholders when 
making decisions about design and frequency

113

Surveillance System Report

Considerations for inclusion
• Introduction
• Leading causes of death: frequency, proportions, and 
crude rates

• Leading causes of injury deaths: frequency, proportions 
and crude rates

• Leading causes of morbidity if available
• YPLL 
• Cost of injuries
• Priority injuries
• Recommendations for intervention

114
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Surveillance System Report

Recipients

• Stakeholders, decision makers, law enforcement, 
public health directors, school officials, etc. 

• Hospital, emergency departments, health clinics

• Health professionals in the scientific community

• Scientific/academic researchers

• Grassroots organizations

115

Surveillance System Reports

Delivery method
• Health department newsletters
• PSAs
• Press releases
• Flyers
• Periodicals/annual reports
• Presentations
• Newspapers
• Websites

116

Summary of Section 5

Calculate injury indicators such as frequency, 
percentages and crude, specific and adjusted  
rates

Calculate Years of Potential Life Lost

Describe the geographical analysis of the data

Define a plan to disseminate and 
communicate the data
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Use of Surveillance Data to 
Inform Injury Prevention

Section 6

118

Objectives for Section 6

• Understand the use of surveillance data to 
identify priority injuries.

• Understand models that help identify risk factors 
and intervention strategies for priority injuries. 

• Understand the models for identifying the most 
appropriate interventions for the injuries in your 
Tribe or community.

• Understand how to tie surveillance to action and 
funding.

119

Use of Surveillance Data

• Establish injury priorities

• Show severity of injuries

• Show magnitude of injuries

• Provide perspective

• Track trend of 

injuries over time

• Inform local, regional 

and national authorities

120
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Criteria to Prioritize Injury Events

Event Importance

• Magnitude

• Trend

• Severity 

• Cost

121

Criteria to Prioritize Injury Events

Prevention Control Capacity

• Possibility for controlling the event

• Interest among local and regional groups for 
controlling the event
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Criteria to Prioritize Injury Events

High Importance + Good Control and Prevention 
Capacity = High Priority for Prevention and 
Control

123
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High Importance + Low Control and Prevention 
Capacity = High Priority for Research

Criteria to Prioritize Injury Events
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Low Importance + Good Control and Prevention 
Capacity = Low Priority for Prevention and 
Control

Criteria to Prioritize Injury Events
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Low Importance + Low Control and Prevention 
Capacity = Not a Priority

Criteria to Prioritize Injury Events

126
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Criteria to Prioritize an Injury Event

Information that Will Help in Setting 
Priorities 

General  Information

• Leading causes of death

• Number, proportion, and crude and adjusted 
rates

• YPLL from injuries by intention

• Trend of injuries over a minimum of five years

127

Specific Information
• Homicide: crude and specific rates by age group 
and sex and mechanism

• Motor vehicle related deaths: crude and specific 
rates by age group, sex and road user (pedestrian, 
vehicle occupant, motorcyclist or cyclist)

• Leading causes of injury morbidity: crude rates by 
age group, sex and nature of injury, lethality rate, 
admission rate and disability

• Information on activities to control injuries at 
local, regional and national levels.

Criteria to Prioritize an Injury Event

Information that Will Help in Setting 
Priorities 
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• Costs 

• Disability Adjusted Life Years

• Information on Activities to Control Injuries

• Control Possibilities or Vulnerabilities

Criteria to Prioritize an Injury Event
Information that Will Help in Setting 

Priorities 
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Identifying Potential Interventions & 
Strategies to Prevent Priority Injuries

• The Haddon Matrix

• The Ecological Model for Violence‐Related 
Injuries

• Decision Matrix

130
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Tie Surveillance to Action and Funding

• Injury Prevention

• Policy Change

• Improved Data Collection 

• Funding to Support 

Prevention Efforts

134
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Summary of Section 6

Understand the use of surveillance data to 
identify priority injuries.

Understand models that help identify risk factors 
and intervention strategies for priority injuries. 

Understand the models for identifying the most 
appropriate interventions for the injuries in your 
Tribe or community.

Understand how to tie surveillance to action and 
funding.
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Define an Evaluation Plan for your 
Surveillance System and Monitor 

Prevention Activities

Section 7

137

Section 7 Objectives

• Know the steps to evaluating the system.

• Be able to use surveillance to monitor 
prevention activities 
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Evaluation Process

• Engage stakeholders in the evaluation 

• Describe the surveillance system to be 
evaluated

• Determine a process for evaluation

• Use surveillance data to monitor prevention 
activities

139

Factors to Consider When Evaluating 
Your System

• Simplicity

• Flexibility

• Data Quality

• Acceptability

• Timeliness

• Stability

• Sensitivity

• Representativeness
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Important Steps
• Communicate your findings to the appropriate 
people 

• Keep notes about any changes you 

make to the system
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Use Surveillance Data to Monitor 
Prevention Activities

• Monitor changes that occur after the prevention effort 
is implemented – look at the number of injuries, the 
rate of injuries or the severity 

• Monitor changes in the trend of an event before and 
after a strategy is applied

• Monitor the impact of strategies applied for purposes 
other than injury prevention that could impact the 
results

• Possible over or under representation of certain groups 
in the population

• Possible over or under representation of some types of 
events in the region
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Summary of Section 7

Know the steps to evaluating the system.

Be able to use surveillance to monitor 
prevention activities 
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Introduction 
 
 
 

Welcome to Designing and Implementing Injury Surveillance Systems in Indian Country. This course is 
the culmination of many months of discussion and collaboration among injury prevention specialists 
working in Indian Country, the Indian Health Service and the Centers for Disease Control and Prevention.  
This course is designed for tribal injury prevention specialist, environmental health officers, and others 
who are working on injury prevention in Indian Country. 
 
Over the next three days, you will learn the steps to creating an injury surveillance system, beginning 
with a review of some of the concepts you learned in IHS Level 2 Injury Prevention Training.  followed by 
a discussion of the six steps to creating a surveillance system.  
 
By the end of this course you should be able to: 
 

1. Understand the conceptual framework of injury prevention; 
2. Assess injury data sources and describe the injury problem; 
3. Build a coalition to support the injury surveillance system; 
4. Determine the appropriate methodology for the surveillance systems; 
5. Define and develop an analysis plan for the surveillance data; 
6. Use injury surveillance data to inform injury prevention; 
7. Define an evaluation plan for the surveillance system and monitor prevention activities. 

 
 
Let’s start by asking:  
 
What is an Injury Surveillance System?  
 
One definition is provided below. 
 

  … the ongoing systematic collection, analysis, and interpretation of injury data, for use in 
planning, implementation and evaluation of prevention activities. Injury prevention programs use 
surveillance data to assess the need for new policies or programs and to evaluate the effectiveness of 
those that already exist.”  
 

Safe States Working Group. SAFE STATES: Five Components of a Model State Injury Prevention Program 
and Three Phases of Program Development.   

 
There are many ways of creating a surveillance system. Not everyone will be able to implement every 
step as it is outlined in this course. The important thing is to get started. Implement what you can, as 
best you can and make improvements when you can.  
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Section 1: Understand the Concepts and  
Models for Injury Prevention 

 

Learning Objectives 

• Understand the concepts, definitions and classifications of injuries 
• Know the difference between violence related injuries and unintentional injuries 
• Describe the burden and cost of injury 
• Know the conceptual models for understanding and preventing injuries 
• Know the steps to develop an injury surveillance system 
• Know the ethical consideration for injury surveillance 

Introduction 
Injuries, both intentional and unintentional, are a leading cause of death and disability in American 
Indian and Alaska Native (AI/AN) communities.1 As a nation, unintentional and intentional injuries cost 
an estimated $403 billion annually in medical treatment and lost productivity.2 It is no wonder that 
injury prevention is a priority in the United States and particularly in Indian Country.   
  
The first step in effectively preventing injuries is to conduct injury surveillance to identify the frequency 
and types of injuries that are occurring in a community and the risk factors.  Injury surveillance can: 

• Help determine the cause and costs of injuries in your community 
• Focus efforts on those injuries that are most detrimental 
• Gain community support and money needed to conduct an effective injury prevention program   

 
This course will guide you through the steps of developing and maintaining an injury surveillance system 
for your community. In some cases, this course will present an ideal process of how injury surveillance 
could be conducted, but throughout there is broad recognition that in Indian Country you may not have 
access to the resources, personnel or data to achieve the ideal. The goal is not to create the perfect 
surveillance system, but to create the best system possible, knowing that it can be expanded or 
improved upon later.  
 
In this section, we will review some of the concepts and terms of injury prevention that were covered in 
the IHS Level II Injury Prevention Course; review the magnitude of the injury problem in Indian Country 
and the United States; and introduce the steps for developing and maintaining an injury surveillance 
system. Each of the other steps will be discussed in detail in subsequent sections of this manual.  
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Injury Definition   
An injury is caused by exposure to an outside force, such as mechanical energy, electricity, heat or 
chemicals. In some cases, injury can be caused by a lack of something essential, such as air, as in 
drowning, or by exposure to something, such as extreme cold, as in frostbite.  About three-fourths of all 
injuries are caused by the uncontrolled release of mechanical energy. 3 
 
Injury vs. Disease 
Some experts think that an injury is defined by immediate damage to the body from an external force. 
Some believe that the interval between the exposure and the damage can be relatively long, such as in 
poisoning from carbon monoxide, alcohol abuse or lead poisoning. The distinction between injury and 
disease is an important issue to consider when conducting injury surveillance. Table 1 below shows 
some examples of how exposure to similar elements can result in injury or disease.4 
 

Table 1. Injury vs. Disease 
 

Injury Disease 
A construction worker breaks his toe while using a 
jackhammer on the job 

A construction worker is diagnosed with tendonitis 
of the elbow from years of exposure to the 
vibration of a jackhammer 

A child is bitten by a dog and requires ten stitches 
to his leg 

A child contracts rabies after a dog bite 

A person dies in a car crash as the result of drunk 
driving 

A person dies  from sclerosis of the liver as the 
result of years of alcohol abuse 

A firefighter suffers smoke inhalation while 
fighting a wildfire 

A former uranium miner contracts lung cancer 
from years of exposure to uranium dust  

  
In each of the examples above, you would say the first victim suffered from an injury, while the second 
victim suffered from a disease. Acuteness is a factor. The shorter the time from the exposure to a hazard 
to the impact on the body, the more likely it is to be classified as an injury rather than a disease. 5  
 
Injury vs. Accident 
Injuries are not the result of accidents. For many people, accidents are something unpredictable or 
something that happens by chance. But events that injure people have identifiable risk factors which can 
be modified. Many experts believe that the use of the word “accident” when referring to injury events 
creates confusion and inhibits prevention efforts. 6 

Injury Classification 
Injuries can be broadly classified into two groups – unintentional injuries or violence-related injuries 
(also called intentional injuries). Unintentional injuries relate to traffic crashes, events in the home or 
the workplace, in public places or as the result of natural disasters. Intentional injuries are related to 
interpersonal, collective or self-directed violence.  
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Unintentional Injuries 
Unintentional injuries – such as falls, car crashes, burns or drowning -- occur without the intent of 
anyone involved.  According to information obtained from the Centers for Disease Control WISQARS 
site, in 2010 unintentional injuries were the fifth leading cause of death for all ages in the United States. 
In Indian Country, unintentional injuries were the third leading cause of death for all ages and the 
leading cause of death for people under the age of 44.7 
 
An unintentional injury can be described as follows: 

• Physical damage to the body 
• Damage that results from excessive force to the body;  exposure to external agents, such as 

poison; or deprivation of an essential element such as air or warmth 
• The damage is not done deliberately 

Unintentional injuries can be inflicted by a number of mechanisms, including: 
• Mechanical (impact with a moving or stationary object) 
• Radiant (ultraviolet radiation) 
• Thermal (air or water that is too hot or too cold) 
• Electrical (lightning strike, electrical shock) 
• Chemical 

 
Table 2 shows the mechanism of injury for common injuries and the place where the injury occurs most 
often.  

Table 2. Unintentional Injuries 

 

 
Mechanism of Injury 

Place of Occurrence 
Home Sports/ 

Leisure 
Work- 
places 

School 
Facilities 

Public 
Places 

Burns/Scalds 
From electrical appliances, cooking mishaps, 

cooking stoves with open flame, radiators, home fires, 
 

     

Cuts/Lacerations 
Toys, sports, playgrounds, furniture, household 

gadgets, gadget blades, occupational hazards 

     

Drowning 
At pools and beaches or from floods, falls into ponds 

and wells, water transport 

     

Impact Injury 
Falls from rooftops, windows or furniture. Falls 

related to agriculture, construction, recreation, sports, or 
transportation (automobiles, bicycles, pedestrians, 
motorcycles.) 

     

Electric Shock 
From household gadgets, toys, and 

substandard or hazardous wiring; improper use of 
and substandard electrical gadgets 

     

Poisoning 
From medicines, household chemicals, cooking 

fuels, seeds 

     

Suffocation/Asphyxia 
From infant and toddler furniture, clothes and toys, 

plastic bags, swallowing of seeds or toys 

     

Firearms 
Unintentional use 
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Insect and Animal Bites 
From dogs, snakes, scorpions, etc. 

     

Adapted from: Mohan D, Romer J. Accident mortality and morbidity in developing countries. In: The 
Epidemiological Approach. New York, NY: Oxford University Press; 1998. 

 
Intentional Injuries 
Intentional or violence-related injuries occur because of a person’s deliberate intent to harm another or 
oneself. Intentional injuries can be the result of a number of things, including domestic violence, child or 
elder abuse or suicide attempts.  
 
The World Health Organization divides violence-related injuries into three broad categories:8 

• Self-directed, which  includes suicidal behavior and self-abuse 
• Interpersonal, which  includes violence between family members and intimate partners, and 

community violence between individuals who are unrelated 
• Collective, which includes violence inflicted by large groups such as the government, mobs or 

terrorists. 
 
A violent act can also be classified by its nature. The four categories are: 

• Physical violence 
• Sexual violence 
• Psychological violence 
• Violence involving depravation or neglect 
 

According to the Centers for Disease Control and Prevention, in 2010, 28 percent of all injuries in Indian 
Country were the result of violence. Among 15-24-year-olds, violence accounted for 37 percent of all 
injury deaths in Indian Country. More than half of these deaths were suicides. Suicide is the second 
leading cause of death for ages 15-24, behind unintentional injuries.9 

The Burden of Injury in Indian Country 

  
In 2010, more than 3,000 deaths in Indian Country were attributed to injuries. Nationwide, there were 
180,811 deaths attributed to injuries. 10 But injury deaths are just the tip of the iceberg as the pyramid in 
Figure 1 on the next page illustrates (Note: this depicts data for the general U.S. population). The 
majority of injuries do not result in death, but they may require costly treatment or result in permanent 
disability.  
 
Physical  
Injuries take their heaviest toll on youth. Unintentional injuries are the leading cause of death for 
American Indians/Alaska Natives ages 1-44. In some cases, deaths from injuries among this group are 
two to three times higher than that of the general population. In 2010, 66,612 years of potential life 
were lost due to intentional and unintentional injuries.11 Add to that the unmeasured years of 
productivity lost due to injuries that are debilitating but not fatal.  
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Death  
180,811 

Hospitalization*  
2.4 million 

Ambulatory Care*  
Visits to physicians offices, 

outpatient care and emergency 
department       

80.2 million 

*Includes care administered for adverse effects of medical treatment 
Source: Centers for Disease Control and Prevention, FastStats 
Based on Surveys from 2009-2011 http://www.cdc.gov/nchs/fastats/injury.htm 
 

Financial  
Injuries cost Indian Country more than $2 billion a year in medical care and rehabilitation costs, lost 
wages and productivity and administrative costs (see Table 3, p. 6).12 In addition there are numerous 
additional costs, such as pre hospital care, dental care, mental health costs, long-term care, value of life-
time earnings lost, etc.,  that are not factored into the figure above. The economic  burden of injuries is 
particularly acute in Indian Country because health care funding is severely limited.  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

  

Figure 1.  Injury Severity Pyramid   
General US Population 

http://www.cdc.gov/nchs/fastats/injury.htm
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Table 3.  Lifetime cost of AI/AN injuries: All injuries and selected causes, 2000 ($ millions) 
 Medical  

Costs 
Productivity  
Loss 

Administrative 
Costs 

Total Costs 

All Injuries $489 $1,477 $211 $2,176 
Motor Vehicle  285       610     83       978 
Suicide    19       156     20       194 
Falls    30          89      16       135 
Homicides    16          94     19       129 
Fires    19          30       7         56 
Source: Piland, Neil P. and Berger, Lawrence R. The Economic Burden of Injuries Involving American Indians and Alaska 

Natives: A Critical Need for Prevention. In The IHS Primary Care Provider, September 2007; Vol. 32, No. 9; p 269.  
 

Emotional 
The impact of injuries on individuals, families and communities can be devastating. The loss of mobility 
and income can put severe stress on an individual and his or her family. Not to mention the grief felt by 
family, friends and the community when injuries result in death.  
 

Financial Benefits of Injury Prevention 
 
Injury prevention can save lives and spare people needless suffering. It can also save money not just for 
individuals but for the community. Even if injury prevention efforts do not reduce all injuries, they can 
reduce the severity of injuries resulting in lower overall treatment costs. Fewer injuries or less severe 
injuries result in less money being spent on emergency medical treatment and more money available for 
other activities, such as economic development. In areas where medical facilities and doctors are in 
short supply, lowering the need for emergency treatment means that resources are available for 
elective and preventative health care.  
 
Below is a list of some injury prevention efforts that have saved lives and money in AI/AN communities.  
 
Interventions that Save Money in Indian Country 

• DUI Laws 
• Personal Flotation Devices 
• Smoke Detectors 
• Gun Locks 
• Bike Helmets 
• Primary Seat Belt Laws 
• Street lights and guardrails 
• Livestock Control 
• Child Car Seat programs 
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Cost Outcome Analysis of Injury Prevention 
Another way to judge the value of injury prevention efforts is to compare the cost of the intervention 
with the savings that result for the community because the number of injuries is reduced.  Most tribal 
government officials will want to know that a program is producing the desired results and that it is cost 
effective. Table 4 below shows the average cost and the average cost savings realized by some common 
injury prevention programs that have been implemented in the United States.  
 

Table 4. Cost Effectiveness of Injury Intervention 
Intervention Cost per 

Unit 
Cost 
Benefit 

Sobriety Checkpoints $12,500 
per 
checkpoint 

$82,000 
per 
checkpoint 

Battery-Operated Smoke Alarms $46 per 
alarm 

$770 per 
alarm 

Poison Control Centers $43 per call $320 per 
call 

Bicycle Helmets,  ages 3-14 $13 per 
helmet 

$580 per 
helmet 

Child Safety Seat Distribution, Ages 0-4 $55 per 
seat 

$2,200 per 
seat 

Source: Children’s Safety Network, “Injury Prevention: What Works? A Summary of Cost-Outcome Analysis for Injury 
Prevention Programs (2012 Update) 

Conceptual Models for Understanding and Preventing Injury 
Injury events can involve a number of factors. A car crash, for example, may be related to speed or 
weather conditions or the ability of the driver or all of those things. Any approach to injury prevention 
should investigate and address the underlying factors that contribute to the injury. A number of models 
have been developed for the purpose of systematically investigating the cause and prevention of injury. 
You should be familiar with these models from the Indian Health Service Injury Prevention training, so 
they are only briefly reviewed here. More information on these models can be found in Appendix 2. 
 
Public Health Approach 
The public health model for injury prevention is concerned with the public in general as well as the 
health of individuals. The public health approach is a repeating four-step process and so the Indian 
Health Service depicts it with a Medicine Wheel (see Figure 2 next page).  
 
In the public health model you: 

1. Define the problem through surveillance 
2. Identify the risk factors – who and /or what 
3. Find out what works to prevent the problem 
4. Implement and evaluate prevention programs 
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Figure 2. 

 

 
 
 

Epidemiological Triad and the Haddon Matrix 
Dr. William Haddon, the former director of the U.S. National Highway Traffic Safety Administration and 
the Insurance Institute for Highway Safety, introduced the application of epidemiological principals to 
injury research and intervention programs. Epidemiology considers the interaction of three factors in 
the development of disease: the host, the agent and the environment (see Figure 3 below). Haddon 
maintained that the same concept could be applied when examining the cause of injuries.  Haddon 
applied the epidemiological principle to unintentional injuries, and particularly to injuries from motor 
vehicle crashes. 13 
 
  

Host 

Environment Agent 

Figure 3 – Epi Triad 
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In the Epi Model of injury prevention, the host is the injured person, the environment refers to the 
characteristics of the physical and social environment in which the injury occurred and the agent is the 
energy that is transferred to the body at a rate sufficient to cause injury. The Epi Model is a useful way 
of approaching injury prevention, because it gives the injury prevention specialist three different 
opportunities for intervention. 
 
Haddon took the Epidemiological Model even further by adding a time element. The Haddon Matrix, as 
this model is called, examines each of the three factors considered in the Epi Triad at three different 
intervals of an injury event – pre-event, event and post-event. The Haddon Matrix helps chart the course 
of an injury and allows the injury prevention specialist to plan interventions at each interval. 

 
Figure 4. 

 
Figure 4 above illustrates the Haddon Matrix. If you were to apply the matrix to a car crash injury, for 
example, the pre-event phase would be the time before the crash takes place, the event phase would be 
during the crash, and the post event phase would be the time after the crash. You would then assess 
each of the factors that could have contributed to each phase of the crash – the condition or ability of 
the host/driver, the condition of the agent/vehicle, the condition of the physical environment/roads, 
weather, etc. and the conditions of the social elements, such as the enforcement of seat belt laws. In 
Section 6, we will review how the Haddon Matrix is used to identify potential interventions. 
 
Ecological Model for Understanding Violence 
Just as the Haddon Matrix assists in the understanding of unintentional injuries, the Ecological Model 
(see Figure 5 on next page) is helpful in understanding the cause and prevention of violence. The 
Ecological Model examines the interplay of the complex factors that increase or decrease the incidence 
of violence.  It is useful in designing programs to address different types of violence and in identifying 
multiple points of intervention.14 
 
The Ecological Model proposes that health and well-being are affected by dynamic interaction among 
biology, behavior and the environment and that this interaction changes over the life course. The 
ecological model considers the following factors: 

The Haddon Matrix 
 Factors 
  

 Host Agent Physical  
Environment 

Social 
Environment 

Phase Pre-
Event 

    

Event 
    

Post-
Event 
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 Societal         Community Relationship Individual 

Figure 5. Ecological Model for Understanding Violence 

Source: Krug, E, Dahlberg L, Mercy J, Zwi A, Lozano R. World Report on Violence and Health. 
Geneva: World Health Organization; 2002 

• Individual Factors – Characteristics of the individual that increase the likelihood of being a victim 
or a perpetrator of violence 

• Relationship Factors – Proximal social relationships that increase a person’s risk for being a 
victim or perpetrator of violence 

• Community Factors − Characteristics of a community that might increase the likelihood of 
violence 

• Societal Factors – Factors that create an acceptable climate for violence, reduce inhibitions 
against violence and create or sustain gaps or tensions among different segments of society. 
 

 
 
 
 
  
 
 
 
 
 
 
 
 
 

 

Developing an Injury Surveillance System 
Injuries are a significant health burden in the United States and particularly in Indian Country. Injury 
prevention efforts have been and will continue to be instrumental in reducing the health and financial 
impact of injuries. By continuously providing decision makers at the Tribal and Federal level with 
surveillance data that has been thoughtfully collected, analyzed and interpreted, you can help assure 
that injury prevention remains a priority for AI/AN communities.  
 
The goal of this course is to show you how to develop a system of continuously collecting data, analyzing 
and interpreting it and then presenting the results to the people who need to know, including decision 
makers who can authorize funding and implement public policy to aid prevention efforts.  Injury 
surveillance data is also used to assess the effectiveness of prevention efforts. 
 
This manual explains a seven-step process for developing an Injury Surveillance System that is drawn 
from documents, such as the Injury Surveillance Guidelines from the World Health Organization.15 
Previously in the IHS Level II Injury Prevention Program you may have learned a 10-step process. Those 
10 steps are incorporated into this process. The process is cyclical because when you reach the last step 
– evaluating the system – you’ll want to review and revise other steps to continuously improve the 
quality of the system.  Some of the steps may occur simultaneously or in a different order than given 
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here.  Not every step will be achievable or feasible for your situation. For example, it may not be 
possible to form a coalition, or obtain all the data you would want. Implement each step or as much of 
each step as you can. Modify steps as need be to fit your situation and seek help from an expert when 
needed. 
 
Steps to Develop and Maintain an Injury Surveillance System 
Below are the seven steps for developing and maintaining an injury surveillance system, along with the 
activities or elements of each step. Step 1 was explained in this section. The other six steps will be 
discussed in each of the next six sections. 
 

1. Understand the concepts and models for injury prevention 
• Understand the concepts, definitions and classification of injuries 
• Know the difference between violence related injuries and unintentional injuries 
• Describe the burden and cost of injuries 
• Know the conceptual models for understanding and preventing injury 
• Know the steps to develop an injury surveillance system 
• Understand the ethical considerations 

2. Assess injury data sources and describe the injury problem 
• Identify the available data sources that can provide information to the surveillance 

system 
• Identify the injury data source strength and weakness 
• Describe the size of the injury problem 
• Compare the frequency of injuries calculated with the data from different sources 

3. Build a partnership or coalition to support  the injury surveillance system and prevention 
activities 

• Identify partners to include in the coalition 
• Identify local and national organizations working on injury prevention in the region 
• Define the existing social, legal and political framework in which an injury surveillance 

system and prevention activities may be established 
4. Determine the appropriate methodology for the surveillance system 

• Define the injury events and data elements to be included in the system 
• Develop the data collection instrument and determine the data collection frequency 
• Plan for systemization, maintenance and data security 
• Define key positions 

5. Define and develop an analysis plan for the surveillance data 
• Calculate injury indicators such as frequency, percentage, and crude, specific and 

adjusted rates 
• Calculate years of potential life lost 
• Describe the geographical analysis of the data 
• Define a plan to disseminate and communicate data 

6. Use injury surveillance data to inform injury prevention 
• Understand the use of surveillance data to identify priority injuries in your region 
• Understand the models that can help identify risk factors and intervention strategies 
• Tie surveillance to action and funding 

7. Define an evaluation plan for the surveillance system and monitor prevention activities 
• Know the steps to evaluating an injury surveillance system 
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• Use surveillance data to monitor prevention activities 
 
 
 
Figure 5. Seven Steps to Develop and Maintain an Injury Surveillance System 
 
 
 

  

1. Understand the 
concepts and models for 

injury prevention 

Definition and typology 
of unintentional and 
intentional injuries 2. Assess injury data 

sources and define the 
injury problem 

Identifying strengths 
and weaknesses of injury 

data sources and the size of 
the problem 

3. Build a partnership 
or coalition to support the 
injury surveillance system 
and prevention activities 

Identify the partners to 
include in a coalition to 

support the injury 
surveillance system 

4. Determine the 
appropriate methodology 

for the surveillance 
system 

Determine events, data 
elements, type of 

surveillance and data 
ll   

5. Define and develop an 
analysis plan for the 

surveillance data 

Calculate indicators, 
demographics and 

environmental characteristics 

6. Use injury surveillance 
data to inform injury 

prevention 

Use data to identify 
preventable injuries, high-risk 
groups and most appropriate 

interventions 

7. Define an evaluation 
plan for the surveillance 

system and monitor 
prevention activities 

Apply the criteria to 
evaluate the surveillance 

system and monitor strategies 
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Ethical Considerations and Cultural Awareness 
A successful surveillance system depends on a trusting relationship between the people who gather 
data and the community. Every consideration must be given to protecting people’s privacy when 
collecting data and publicizing the results. Privacy refers to the right of an individual to withhold or 
control the use of information about her or himself. Confidentiality refers to the obligation one has to 
protect information about someone. Small communities, such as many Alaska villages or Indian 
reservations make it difficult to ensure confidentiality. It’s sometimes possible to identify people even 
when precautions have been taken. It’s important to have clear policies in place to ensure 
confidentiality and privacy considerations are met. 
 
The Privacy Act of 1974, a precursor to HIPAA, addresses how government agencies handle and maintain 
records about individuals. HIPAA requires HHS to address the security and privacy of health information, 
especially individually identifiable health information in all forms. You should be familiar with these laws 
from previous training. If you need a review, you will find information on further training in Appendix 3.   
 
In addition to federal laws, the IHS and some Tribes have Institutional Review Boards (IRB). An IRB 
reviews and approves or disapproves research activities that use medical facilities, data, staff or, for the 
IHS, funding.  The IRB will examine the informed consent process between the researcher and the 
volunteers, and the negotiations between the researcher and the Tribal community to verify that the 
research is safe, of benefit and respectful to participants.  
 
It’s important to be aware of the community standards for your activities. The process of collecting data 
and the procedure for using data from tribes may be different from other governments or organizations. 
And the process may differ from Tribe to Tribe. In addition, each Tribe in your area has a unique culture, 
which may impact your ability to collect data and publicize your results. It’s important to be aware of 
and respect Tribal cultural concerns. 

Summary 
Now that you have completed this section you should: 

• Understand the concepts, definitions and classification of injuries 
• Know the difference between violence-related injury and unintentional injury 
• Be able to describe the burden and the cost of injury 
• Understand the conceptual models for understanding and preventing injuries 
• Know the steps to developing an injury surveillance system 
• Understand the ethical considerations associated with surveillance activity 
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Notes  



Section 1: Understand the Concepts and Models for Injury Prevention 

 

Designing and Implementing Injury Surveillance Systems in Indian Country  
1-15 

 

Resources & References 
Resources 
Centers for Disease Control and Prevention, National Center for Health Statistics. FastStats   
Available from URL: http://www.cdc.gov/nchs/fastats/injury.htm 

 
Centers for Disease Control and Prevention, National Center for Injury Prevention and Control. Web-
based Injury Statistics Query and Reporting System (WISQARS) [online]. (2005) [cited 2013 May 
3].  Available from URL:www.cdc.gov/ncipc/wisqars 

 
Children’s Safety Network, Injury Prevention: What Works? A Summary of Cost-Outcome Analysis for 
Injury Prevention Programs (2012 Update) Available from 
URL: http://www.childrenssafetynetwork.org/sites/childrenssafetynetwork.org/files/InjuryPreventionW
hatWorks2012.pdf 

 
Espitia-Hardeman V, Paulozzi L. Injury Surveillance Training Manual. Atlanta, GA: Centers for Disease 
Control and Prevention, National Center for Injury Prevention and Control; 2005 

 
                                                           

References 
 
1 Centers for Disease Control and Prevention, National Center for Injury Prevention and Control. Web-
based Injury Statistics Query and Reporting System (WISQARS) [online]. (2005) [cited 2013 May 
3].  Available from URL:www.cdc.gov/ncipc/wisqars 
 
2 Ibid. 

 
3Baker S, O’Neill B, Ginsburg MJ, Li G. The Injury Fact Book. 2nd ed. New York, NY: Oxford  University  
Press; 1992. 

 
4Berger L, Mohan D. Injury Control: A Global View. Delhi: Oxford University Press; 1996. 

 
5 Barss P, Smith G, Baker S, Mohan D. Injury Prevention: An International Perspective (Epidemiology, 
Surveillance and Policy). New York, NY: Oxford University Press; 1998. 

 
6 Holder Y, Peden M, Krug E, Lund J, Gururaj G, Kobusingye O, eds. Injury Surveillance Guidelines. Geneva: 
World Health Organization; 2001. 

 
7 CDC WISQARS. Cited 2013 May 3. 
 
8 Krug E, Dahlberg L, Mercy JA, Zwi A, Lozano R. World Report on Violence and Health.Geneva: World 
Health Organization; 2002. 

 
9 CDC WISQARS. Cited 2013 May 3. 
 
10 Ibid. 
 
11 Ibid. 

http://www.cdc.gov/nchs/fastats/injury.htm
http://www.cdc.gov/ncipc/wisqars/default.htm
http://www.childrenssafetynetwork.org/sites/childrenssafetynetwork.org/files/InjuryPreventionWhatWorks2012.pdf
http://www.childrenssafetynetwork.org/sites/childrenssafetynetwork.org/files/InjuryPreventionWhatWorks2012.pdf
http://www.cdc.gov/ncipc/wisqars/default.htm


Section 1: Understand the Concepts and Models for Injury Prevention 

 

Designing and Implementing Injury Surveillance Systems in Indian Country  
1-16 

 

                                                                                                                                                                                           
12Piland N and Berger L. The Economic Burden of Injuries Involving American Indians and Alaska Natives: 
Critical Need for Prevention. Phoenix, AZ: The IHS Primary Care Provider, September 2007; Vol. 32, No. 9; 
p 269 

 
13 Garbarino J. Adolescent Development: An Ecological Perspective. Columbus, Ohio: Charles E. Merrill 
Publishing Co.; 1985. 

 
14 Krug, Et al.  
 
15 Holder, Et al. 



 Designing and Implementing Injury Surveillance Systems in Indian Country 
 2-1  

  

Section 2: Assess Injury Data Sources and Describe 
Injury Problem 

 

Learning Objectives 

• Identify the injury data sources strengths and weaknesses 
• Identify the available data sources that can provide information to the surveillance system 
• Describe the size of the injury problem 
• Compare the frequency of injury calculated from different data sources 

Introduction 
Data for an injury surveillance system can come from many sources, including the health sector, law 
enforcement, and the Tribal government. No data source is perfect. In Indian Country, data collection 
can be complicated by racial misclassifications, incomplete or missing patient charts, missing or 
incorrect codes for injuries, limited access to data on the Tribal level and the decentralized nature of the 
Indian Health Service data system, which is facility based.  It’s important to know the strengths and 
weaknesses of your data source so you can determine how it may impact your objective. This section 
reviews some common data sources and shows how data can be used to identify the scope of the injury 
problem. 

Overview of Common Data Sources 
Below are descriptions of some common data sources.  
 
Death Certificates 
Death certificates are an important and inexpensive source of information for fatal injuries.  Information 
from death certificates is readily accessible from state and central databases. In some cases, however, 
death certificates may not contain enough information about the circumstances surrounding an injury, 
the victim or, in the event of violence, the perpetrator.  Not all Tribal or IHS healthcare facilities report 
to the states, so state data may not reflect the complete number of deaths.  Death certificates are not a 
good guide to determining the overall injury problem or the medical consequences, such as long term-
disability.  
 
Hospitalization 
When combined with mortality data, hospitalization records can provide a much better picture of the 
injury problem and assist in describing the disability and healthcare costs associated with injuries. 
However, access to such data is more difficult because of privacy issues; the coding of causation is not 
consistent; it may be difficult or impossible to determine the ethnicity of the victim and it may require a 
manual review of records which can consume a great deal of time.  
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Outpatient Visits 
For those with access to hospital or emergency department data, outpatient records may provide some 
good supplemental information on specific injuries such as sports injuries or eye injuries. However, 
many tribes only have an outpatient clinic for care where injuries requiring hospitalization are treated at 
non-tribal and non-IHS facilities and later billed for services through contract health. In this case, 
combined outpatient visits with contract health records can provide a better picture of the injury 
problem. Access to these records may prove difficult as practitioners are highly protective of their 
records. In addition, AI/AN patients may receive hospitalized care at non-tribal or non-IHS facilities 
without services paid by the IHS. 
 
Police Reports 
Police reports can also be an important source of information about injuries, particularly road traffic or 
violence related injuries. Police records can be very useful for determining the details surrounding an 
injury event, including, road conditions or the condition of the driver in the event of a crash or the 
condition of the perpetrator in the event of violence.  
 
Records of Occupational Injuries 
Information on injuries that occur in an occupational setting is sometimes available from the 
Department of Labor or organizations that monitor the industry. 
 
State Data Sources 
Some states keep registries of injury data, particularly traffic injury data, which can be accessed.  
 
National Data Sources 
The National Highway Traffic Safety Administration, Occupational Safety and Health Administration and 
other agencies within the federal government maintain a number of databases that might prove useful 
in your injury surveillance.   
 
WISQARS 
CDC’s WISQARS™ (Web-based Injury Statistics Query and Reporting System) is an interactive, online 
database that provides fatal and nonfatal injury, violent death, and cost of injury data from a variety of 
trusted sources. Researchers, the media, public health professionals, and the public can use WISQARS™ 
data to learn more about the public health and economic burden associated with unintentional and 
violence-related injury in the United States. 
Users can search, sort, and view the injury data and create reports, charts, and maps based on the 
following: 

• Intent of injury (unintentional injury, violence-related, homicide/assault, legal intervention, 
suicide/intentional self-harm) 

• Mechanism (cause) of injury (e.g., fall, fire, firearm, motor vehicle crash, poisoning, suffocation) 
• Body region (e.g., traumatic brain injury, spinal cord, torso, upper and lower extremities) 
• Nature (type) of injury (e.g., fracture, dislocation, internal injury, open wound, amputation, and 

burn) 
• Geographic location (national, regional, state) where the injury occurred 
• Sex, race/ethnicity, and age of the injured person 
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Local or Tribal Newspaper Accounts   
Newspaper accounts can sometimes offer a great deal of information about the victims of injury, 
including the age of the victim, the circumstances surrounding the injury event and the address of the 
victim.  
 
Figure 1, below shows some common sources that could be used when investigating an injury death in 
Indian Country.  
 
 
 
Figure 1 

 
 
Determining the Strengths and Weaknesses of Each Data Source 
Each institution collects data for different purposes based on its mission. Health institutions, for 
example, may focus more on the injury and less on the circumstances under which the injury occurred. 
Police may have a different view of what constitutes an injury and that may impact their traffic injury 
data.  There is no perfect data source that will serve all the needs of your surveillance system. That is 
why it is important to judge the strengths and weaknesses of your potential data sources and determine 
which ones will best suit your needs. 
 
When determining the strengths and weaknesses of a data source consider the following issues: 

• Its usefulness for injury surveillance, research and practices. 
• Estimates of its accuracy, completeness and representativeness 
• Timeliness of the data 
• Resource requirements (How long will it take you to collect the data? How much will it cost?) 
• Simplicity  
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attends all cases of 
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County Police, State 
Police 

State Data Sources 
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Determine the Jurisdiction  of  Each Data Source 
When you are evaluating the strengths and weaknesses of a data source, it’s important to understand 
the mission of each entity collecting data, the method they use to collect the data and the way data is 
received and flows from one level to the next. In an injury surveillance system using different sources, 
each source may report different information about the injury event depending on their point of 
intervention.  
 
In a road traffic fatality, for example, the victim could die at the site, on the way to the hospital or in the 
hospital. At the hospital, the victim could die on the same day as the event or many days later. At the 
hospital, where the major concern is treating the victim, there may not be any information about the 
circumstances of the injury event. Police may gather information about the victim if he or she died at 
the scene, but not always. On the other hand, police reports may have more details about the 
circumstances surrounding the crash. Each data source may record a different time for the occurrence 
of the event.   
 
At the hospital, there may be a discrepancy between the initial and final diagnosis. If a victim dies at the 
scene of a crash and doesn’t make it to the hospital, the death will not be registered by the hospital.   
 
Vital statistics offices collect information from the death certificates. If the death certificates are 
incomplete or inaccurate the data will be unreliable.  
 
Determine Data Collection Method and Data Flow of Each Source 
Data collection methods vary with institutions because each uses its own forms to collect information.  
This information is entered into databases and analyzed to produce reports.  Police produce reports 
based on the information they collect at the scene of an injury event. Forensic medicine and public 
health officials prepare reports of cases they treat. Data collection and data flow can vary also among 
institutions depending on the technology available in each place. 
 
For instance, when a death occurs, the funeral director obtains information from the family about the 
deceased person’s education, occupation, birthplace, racial identity, etc. The local Coroner/Medical 
Examiner supplies cause-of-death information and basic information about the context of the death. 
The certificate is then filed with the local or state health department. In most states, the health 
department assigns the ICD cause of death code, usually with software assistance.  
 
There are three types of death certificate data: 

• Death Certificate is usually available within 30 days after the death. It includes cause of death 
and nature of injury, but not necessarily in coded format. 

• Preliminary electronic data, either in electronic form or hard copy printout, are sometimes 
available within weeks of a death certificate being filed. 

Data Assessment Exercise – Allow 15 minutes  
Imagine that you have just been offered access to a new locally run database on youth activities in 

your region. Keeping the  considerations on the previous page in mind, what questions would you ask 
to determine the strengths and weaknesses of the database. Refer to Appendix 4 for questions that 

have been suggested by others. 
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• Final death certificate data – cleaned and coded – may not be available for a year or more 
 
The process for investigating an injury death in Indian Country may vary greatly from Tribe to Tribe. 
Some Tribes do not have a Coroner or Medical Examiner. Some Tribes do not believe in autopsies, so the 
cause of death may be unknown or inaccurate. Sometimes outside Medical Examiners are called in. 
Sometimes, in the event of a homicide, the FBI will have jurisdiction. All of these different institutions 
are a source of data. 
 
Identify Data Sources to Include in a Surveillance System  
The injury events to be included in a surveillance system will determine which data sources are 
necessary to provide information to the system. The availability of quality data is important when 
selecting data sources. Take advantage of existing data sources. There may be some limitations 
depending on the intent of the data collection, but almost all data sources have some limitations. Using 
existing data sources will save you time. 
 
Table 1 below shows the possible data sources based on the injury event and the availability of data. The 
shaded boxes indicate that the data source is the best for the given event. The entities listed may have 
data from the national, state or local level. This is only an example and availability of data and sources 
may vary from one community to the next. You will find a more complete list of data sources in 
Appendix 5 of this manual. 
 
 

Table 1. Possible Data Sources by Event 
 Police 

(Tribal, 
BIA, 
County, 
State) 

Forensic 
Medicine 
(Medical 
Examiner, 
Medical 
Officer, 
Coroner)  

Public 
Health 
(State 
Registries) 

Health Care 
Delivery 
(Community 
Health Rep., 
Clinic, 
Hospitals) 

Family/Community 
(Family of victim, 
newspaper articles, 
obituaries) 

Tribal 
Resources 
(Enrollment 
records, 
death 
records, 
etc.) 

Fatal Events 
Homicide       
Suicide       
Transportation 
Related Death 

      

Other 
Unintentional 
Death 

      

Non-fatal Events 
Homicide 
attempt 

      

Suicide 
Attempt 

      

Transportation 
Related Injury 

      

Other 
Unintentional 
Injuries 

      

Domestic 
Violence 

      

Child Abuse       
Elder Abuse       
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Linkage with Other Data Sources 
A single database may not provide all the information you need for your surveillance system. You might 
consider using data from more than one source – either by combining data from different sources, such 
as supplementing police crash data with state crash data, or by electronically linking data sets. 
 
It would be ideal to be able to compare data sources, but for most of Indian Country it is not practical. 
Some of the advantages and disadvantages of data linkage are noted below. It is good to weigh both 
when you’re considering this strategy. 

Advantages 
• It offers supplemental data 
• You might obtain more comprehensive descriptions of an injury event 
• Highlights the completeness of data available from each source 
• It may improve data quality 

Disadvantages 
• Personal identifiers may compromise confidentiality 
• Interagency politics 
• Different storage media may create technological problems that eat up time 
• Data quality may not be better 
• There may be duplicate cases when combining two databases 

 
 
Conduct Preliminary Data Analysis 
Develop a strategy or a method to ensure cases are not counted more than once. The goal is to 
eliminate duplicate cases to ensure the data is accurate. 
 
To understand the nuances of a data source and gauge its completeness and adequacy it is important to 
conduct preliminary data analysis. Start with the analysis of a broad category, such as interpersonal 
violence. Then go more in depth if possible, for example, domestic violence against women. 
Epidemiologists can be useful in this step. Seek them out from such places as state health departments, 
epidemiology centers, academic institutions and among graduate students. You will find a list of Tribal 
Epidemiology Centers (TECs) and contact information in Appendix 6 of this manual. 

Using Data to Define the Injury Problem 
The collection of data is vital to defining the injury problem and identifying a solution. Data will allow 
you to identify who is being injured and how, and better identify the cause and severity of injury.  This 
will be discussed in more detail in Section 4. The purpose of this section is to help you review mortality 
data, such as the frequency of the 20 leading cause of death and the leading causes of injury death, to 
define the injury problem. If morbidity data are available, such as hospital discharge data, they can be 
used to broaden the understanding of the problem. 
 
Determining the Frequency of the Leading Causes of Death and of Injury Deaths 
Deaths are commonly used to describe and compare public health problems in part because deaths are 
well defined and detailed mortality data is often available. Data on fatalities and on motor vehicle and 
other unintentional injuries can provide an indication of the extent of an injury problem in a community 
or state. These data can also be useful for monitoring changes in injury rates over time, identifying high 
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risk groups or communities and making comparison among groups. These data are also useful for 
motivating stakeholders to support injury prevention and in building a partnership or coalition.  
Once the leading causes of death are known, the next step is to determine the leading causes of injury 
deaths. Table 2, below , compares the ten leading causes of death in the United States with the ten 
leading causes of death in Indian Country. As you can see, unintentional injuries rank 5th for the general 
U.S. population and 3rd for Indian Country1. Table 3, below, shows the 10 leading causes of injury deaths 
in Indian Country. As you can see in that table, motor vehicle crashes are the leading cause of injury 
deaths in Indian Country.2  
Table 2 

10 Leading Causes of Death 2010 
General US Population American Indian/Alaska Native 

Rank Cause of Death Number Rank Cause of Death Number 
1 Heart Disease 597689 1 Malignant Neoplasms 2962 
2 Malignant Neoplasms 574743 2 Heart Disease 2793 
3 Chronic Low. Respiratory Disease 138080 3 Unintentional Injury 1701 
4 Cerebrovascular 129476 4 Diabetes Mellitus 857 
5 Unintentional Injury 120859 5 Liver Disease 787 
6 Alzheimer's Disease 83494 6 Chronic Low. Respiratory Disease 702 
7 Diabetes Mellitus 69071 7 Cerebrovascular 559 
8 Nephritis 50476 8 Suicide 469 
9 Influenza & Pneumonia 50097 9 Nephritis 339 
10 Suicide 38364 10 Influenza & Pneumonia 326 

Data Source: National Center for Health Statistics (NCHS), National Vital Statistics System Accessed through WISQARS™ 
May 5, 2013 
 
 
 
 

10 Leading Causes of AI/AN Injury Deaths 2010 
Rank Cause of Death Number 

1 Unintentional MV Traffic 610 
2 Unintentional Poisoning 521 
3 Suicide Suffocation 206 
4 Suicide Firearm 178 
5 Unintentional Fall 161 
6 Homicide Firearm 113 
7 Unintentional Suffocation 69 
8 Unintentional Drowning 68 
9 Suicide Poisoning 64 

10 Unintentional Natural/ Environment 62 
Data Source: National Center for Health Statistics (NCHS), National Vital Statistics System Accessed through WISQARS™ 

May 5, 2013 
 
  



Section 2: Assess Injury Data Sources and Describe Injury Problem 

 Designing and Implementing Injury Surveillance Systems in Indian Country   
 2-8 

Compare Frequency of Injuries Calculated with Data from Different Sources 
Injury data are commonly collected for different reasons depending on the mission of the institution 
collecting the data. Identifying the goal behind each and comparing their goals with the objectives of a 
surveillance system will help explain the differences in the numbers. In Indian Country, there may be a 
high proportion of patients who are transported from tribal or IHS facilities to other facilities for 
treatment. Be aware that data collected by institutions outside Indian Country may contain racial 
misclassifications, which will skew the numbers. 
 
Table 4 below shows the discrepancies in the number of motor vehicle crash victims in the data 
collected by different institutions within an IHS service unit. 3  
 

Table 4. Motor Vehicle Crash-Related ED Visits and Emergency Transports, Hospitalizations, 
and Fatalities by Data Source, 2001 for a tribe within an unidentified IHS Service Unit 

       

  

(1) IHS Severe 
Injury 

Surveillance  
System = 

(2) 
Tribal 
Police 
reports 
+ IHS 

medical 
records 

(3) 
Tribal 

EMS + IHS 
medical 

records + 
discharge 
planning 
records 

(4) 
State’s 
Health 
Depart
ment 
Data 

(5) 
IHS 

Contra
ct 

Health 
Service

s 

Total 
unduplicated 
cases from all 
data sources Emergency 

Room log + IHS 
medical records 

              

IHS ER visits – no 
record of emergency 
transport to another 
hospital 

0 24 25 0 0 29 

Transport to IHS ER, 
subsequent transport to 
another hospital 

21 5 9 0 0 21 

Direct transports from 
the scene to other 
hospitals, disposition 
unknown 

0 50 33 0 0 68 

Hospitalizations 0 2 9 0 0 11 

Fatalities 0 6 1 9 0 10 
Source: The IHS Primary Care Provider; February 2010, Vol. 35, No. 2; p. 25.  

   
Summary 
Now that you’ve completed this section you should be able to: 

• Identify injury data sources and the strengths and weaknesses of each 
• Identify available data sources that can provide information to your surveillance system 
• Describe the size of the injury problem 
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Notes  
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Section 3: Build a Partnership or Coalition to Support 
the Injury Surveillance System and Prevention Activities 

Learning Objectives 

• Identify partners to include in the system 
• Identify local, regional and national organizations working on injury prevention in your area 
• Define the existing social, legal and political framework in which an injury surveillance system 

and prevention activities may be established 
 

Introduction 
A coalition is an alliance of organizations working together for a common purpose. Ideally an injury 
surveillance system would include people from many different sectors in the community with different 
skill sets and expertise to lend to the effort. However, this may not be a practical approach in Indian 
Country. In most circumstances the work of surveillance will fall to one or two people. It might make 
more sense to identify a few people you can call on for advice or assistance from time to time.  
 
If forming a formal coalition or partnership, below are some things that you may want to consider. 1 

• Commitment of lead agency 
• Effective core planning group 
• Planned recruitment of coalition members 
• Coalition structure 
• Staff roles 
• Mission and goals 
• Leadership 
• Education of coalition members 
• Ownership and commitment of coalition members 
• Successful implementation of pilot project 
• Recognition for members 

Identify Partners to Include in the Coalition 
When identifying partners to include in your system or to assist you, consider the following: 

• The different roles that might be necessary to the success of your surveillance system. Include 
people with different expertise. For example, is there someone at a health center that can 
provide information on HIPAA guidelines for that center. 

• Who might have access to the different data sources you need such as, someone from the tribal 
police department, health personnel (community health reps, EMS team, tribal clinical staff), 
tribal court staff  
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• What support do you need and which organizations can provide that support 
• Whose objectives overlap with yours 
• What role will the organization members fulfill  
• What kind of data do they collect 
• Why do they collect data 
• Can you share or link data 
• What are their sources of data 

 
The table below shows some possible institutions and participants for an injury surveillance coalition or 
partnership.2 
 

Table 1 

Partner Institutions Participants 

Health 
Community Health Representatives, 
Hospitals ,  Health Centers, IHS Hospital, 
tribal clinic, Trauma registry 
 

 

Epidemiologists, doctors, nurses, health 
educators, health promoters, 
paramedics, and other health workers 

Justice 

Forensic Medicine Offices (Coroner/Medical 
Examiner), Courts, 
Public Defenders’ Offices, 
Prosecutors’ Offices, 
Family Services or Counseling 

Forensic pathologists, judges, public defenders, 
prosecutors or their assistants, directors or 
professional staff of family services or family 
counseling 

Law Enforcement Police (Homicide Investigation Office) 
Security Companies Regional or local police chiefs, statistical officers 

Transportation Transportation Departments and Offices Department directors or traffic police, statistical 
officers 

Administration Planning Departments 
 Statisticians, geographers 

Education Universities , Colleges,  Schools Researchers, professors, and student leaders 

Community 
Community Organizations 
Youth and Mothers’ Organizations 
Religious Organizations 

Community leaders, youth leaders, community 
groups 
Pastors or other religious leaders 

Private 
Organizations 

Nongovernmental Organizations 
Insurance Agencies 

Spokespersons and leaders of private 
organizations, statisticians 

Political National, Regional, and Local 
Authorities 

Staff in the president’s, governor’s, or mayor’s 
offices, tribal council 

Media Television, Radio, Newspapers Journalists and personnel working in mass 
media 

Adapted from: Concha-Eastman A, Villaveces A. Guidelines for the Design, Implementation, 
and Evaluation of Epidemiological Surveillance Systems on Violence and Injuries. 
Washington, DC: Pan American Health Organization; 2001. 
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Identify Local and State Organizations Working in Injury Prevention 
Injury prevention is a goal for many institutions within and outside the health sector. Some of these 
institutions can be sources of financial or technical assistance. 3 
 
Since injury prevention is best done at the local level where problems can be addressed, there is an 
opportunity to form a local coalition of institutions that share a concern about an injury problem and in 
doing so, strengthen the response and probability of having an impact. 
 
Some organizations that may be working on injury prevention include: 

• Health Care Providers  
• Police Departments 
• Fire Departments 
• Schools 
• Social Service Agencies 
• Employers 
• Government Agencies 
• Local IP Coalition 
• County IP Coalition 
• State Death Review Team 
• Trauma Registry 

 
At the national level, a variety of government institutions −not just the Indian Health Service, but the 
Bureau of Indian Affairs, the Department of Education, the National Parks Service − might be working on 
preventing injuries, such as violence- or traffic-related injuries.  Similar agencies exist at the state and 
local level, such as Education Department, the Parks Department.   And locally and across the nation, 
church and non-profit organizations have formed to address a number of injury issues, such as violence 
prevention. 

Determine the Existing Social, Legal and Political Framework 
It’s important to be aware of the social, political and legal implications that injury surveillance or 
prevention programs might have in your community. For example, does the tribal council have an 
interest in doing something to address the possible cause of injuries, such as domestic violence or 
driving under the influence of alcohol? Is there money for surveillance or prevention efforts? Would 
community members be apprehensive about privacy issues?  Are there socially or culturally acceptable 
practices that might come under scrutiny as the result of surveillance?  
 
If your surveillance efforts are successful, the data you gather and present will drive policy at the local 
level and maybe even at the national or state level. Depending on your focus, you may experience 
resistance for any of a number of reasons, including those mentioned above.  
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Summary 
Now that you’ve completed this section, you should be able to: 

• Identify partners to include in the system 
• Identify local, regional and national organizations working on injury prevention in your area 
• Define the existing social, legal and political framework in which an injury surveillance system 

and prevention activities may be established. 

Resources & References 
Resources 
 
Espitia-Hardeman V, Paulozzi L. Injury Surveillance Training Manual. Atlanta, GA: Centers for Disease 
Control and Prevention, National Center for Injury Prevention and Control; 2005. 
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Section 4: Determine the Appropriate 
Methodology for Your Surveillance System 

 

Learning Objectives 
• Define the injury events and data elements to include in the system 
• Develop the data collection instrument and determine the data collection frequency 
• Plan for systemization maintenance and data security 
• Define key positions 

Introduction 
When selecting a methodology for your injury surveillance system, several factors must be taken into 
consideration, including data needs and existing resources. In this section we will discuss the key 
elements that must be addressed: 

• What are your objectives in developing the system 
• What injury events do you want to include in your system 
• What is your case definition 
• Variables 
• Data collection instruments 
• Systemization of data 
• Required staff 

Considerations When Developing a Methodology 
The following considerations will help you determine the appropriate methodology for your system1. 

1. What do you and other stakeholders want the system to do? Should it be comprehensive, 
gathering data on all types of injuries? Or should it focus on a particular injury? 

2. The size and the type of the injury problem. The magnitude of an injury problem in your area 
may impact which injury events you decide to monitor.  

3. Availability of data sources. You must identify the sources of information for the system. In 
Section 2 we talked about identifying appropriate data sources and how to determine their 
strengths and weaknesses. 

4. Access to information. How easy or difficult will it be to get the information you need from the 
institutions that have it? 

5. Political priorities. Involving stakeholders and elected officials in the development of your 
system will keep them informed and will help you understand their priorities . 

6. Potential for intervention. The primary goal of an injury surveillance system is to identify 
appropriate interventions. You should not waste time and resources on collected data and data 
analysis if it won’t result in prevention activity.2 
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7. Sustainability. Make sure the system you design will be able to be sustained by the resources 
you have available, both staff and financial resources. 

8. Keep in mind the plan for data collection from the IHS Level 2 course: identify the topic; narrow 
your focus; identify a specific question; anticipate data needs; develop and pre-test your 
instrument. 

Define the Injury Events and Determine the Data Elements to Include in Your 
Surveillance System 
Injury Case Definition 
The first task in creating your surveillance system is determining the objectives of your system and then 
deciding what injury events should be included.    
 
 
A surveillance system can have any one of a number of objectives, including the following: 

• Identifying emerging hazards 
• Describing injury patterns to justify the need for intervention  
• Assessing the impact of a prevention program 
• Determining the health care costs associated with injury 
• Determining the magnitude of an injury problem 
• Determining the characteristics of injury events 

 
Being aware of the objectives of your system will help you develop a case definition. The injury 
definition and case definition are inter-related.  
 
The case definition should: 

• Be clearly stated and easily understood 
• Use comparable definitions as those used elsewhere – for example, the national definition for 

elderly is 65 or older; yours should be the same 
• Contain a clear statement of the following 

o Person: race, tribe, age, gender 
o Place: state, reservation, roadway 
o Time: year, time of day, day of week, specific dates (4th of July), weekends 
o Intentionality: intentional/unintentional/undetermined intention, legal intervention 
o Age grouping 
o Severity: non-fatal, fatal, disability 

 
 
The biggest decision you will make regarding your case definition is determining the severity of the 
injuries you will track. The Injury Severity Pyramid in Section 1, Page 1-5, ranks the severity of injuries 
based on the degree of medical intervention required. There are advantages and disadvantages to 
tracking cases at each level as noted below and on the following pages. 
 

Deaths 
Advantages 

• Data is readily accessible from death certificates which are tracked by the state 
and kept in a central database 
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• Cause of death is consistently reported on death certificates 
• Race or ethnicity information is usually available 

Disadvantages 
• Rare event. Injury deaths represent less than 1% of injury events 
• Not a good guide to ascertaining overall injury problem or medical 

consequences, such as long term disability 
• Influenced by small numbers, especially in small populations or over a short 

period of time 
Hospitalization 

Advantages 
• When combined with mortality data it offers a better picture of the overall 

problem 
• Disability and healthcare costs can be better described 
• Data can be collected by staff 
• Patients are captive audience that can be interviewed at the hospital, along 

with their relatives 
Disadvantages 

• Access to data is more difficult 
• Privacy is more of a consideration 
• Records may be manual 
• Inconsistent, incomplete or incorrect coding of injury causation 
• Race or ethnicity information is sometimes not available 
• May not be representative of the problem as only most severe injuries 

require hospitalization 
 

ED Visits (Under Ambulatory Care on pyramid) 
Advantages 

• When combined with death and hospitalization data, helps provide the big 
picture 

• If you’re dealing with a small population and have limited injury and 
mortality information you may benefit from casting the net wider 

• Can be useful for specialized studies 
• Data can be collected by staff 
• Patients are captive audience that can be interviewed at the hospital, along 

with their relatives 
Disadvantages 

• Large number of cases may be difficult to handle 
• Access to data may be difficult 
• Records may be manual 
• Inconsistent, incomplete or incorrect coding of injury causation 
• Race or ethnicity information is not readily available from non-local sources 

 
Outpatient Visits (Under Ambulatory Care on pyramid) 

Advantages 
• Clinics might be a primary source of information if there is no hospital 
• May be good for specialized injuries, such as sports related injuries or eye 

injuries 
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• Might be good supplemental information 
• Maybe the only source of data in some places 

Disadvantages 
• Difficult access 
• Privacy issues (data is highly protected by practitioners) 
• Race or ethnicity information is not readily available 

 
It’s not necessary to be all-encompassing at the outset. Start small, tracking deaths and the most severe 
injuries. Plan to expand or phase in other levels of severity as your resources permit. You can initiate 
prevention efforts without knowing everything about every injury in your community. 

Exercise 1 

Case Definition 
1. Think of some potential injury concerns in your community. Write a case definition for that 

scenario.   
2. The primary data you intend to use is hospital ED records and patient medical charts 
3. Considerations: person, place, time, intent, severity 
4. Evaluate them based on criteria on page 4-2.  

 
The Use of ICD Codes in Your System 
In selecting a case definition for your injury surveillance system, you could use ICD codes.  
 
The use of standard codes in your system allows the accurate comparison of state, local, and international 
data to assess the magnitude and distribution of injuries as a public health problem. In the public health 
sector, mortality data on death certificates are coded using the International Classification of Diseases 
(ICD) codes. ICD codes translate verbal descriptions, usually provided by a physician or medical examiner 
or from hospital inpatient or outpatient records, into coded descriptions that can be grouped together 
for statistical purposes.3  ICD is the international standard diagnostic classification system for all general 
epidemiological purposes, many health management purposes and for clinical use, including billing. ICD 
includes codes for diagnosis of disease and injury; and cause of injury codes.4   
 
Since 1948, the World Health Organization (WHO) has had responsibility for preparing and publishing 
ICD codes and all revisions. 5 In 1999, the tenth revision of ICD codes (ICD-10) replaced the ninth revision 
(ICD-9). In the ICD-9, external causes of death were coded with a supplementary set of codes (commonly 
known as E-codes). E-codes indicated the mechanism causing death (e.g., a motor vehicle traffic crash) 
and the injuries resulting from the external causes (e.g., fractures, open wounds), both of which were 
listed as contributing causes on the death certificate. In the ICD-10, external causes are classified under a 
series of alphanumeric codes, V01–Y98.6  (For a list of ICD-10 codes, see: 
Ftp://Ftp.cdc.gov/pub/Health_Statistics/NCHS/Publications/ICD10/).  
 
Another classification is the ICD-9-CM, which is a clinical modification of ICD-9. ICD-9-CM codes are 
widely used to code external causes of injury for visits in hospitals, emergency departments, and 
ambulatory care settings across the United States. However, within the next few years, the ICD-9-CM 

ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Publications/ICD10/
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Publications/ICD10/
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classification system will be replaced with the ICD-10-CM coding system, including expansion of external-
cause-of injury codes. When implemented, ICD-10-CM will allow for more detailed coding of the external 
cause of injury based on information in the medical record about injury circumstances (e.g., 
intentionality, mechanism, place of occurrence, and activity at the time of injury). 
 
Currently in the United States, both ICD -9 and ICD-10 codes are in use. ICD-9 codes are used for coding 
the diagnosis of non-fatal illness and injuries and ICD-10 codes are used for coding the diagnosis of fatal 
illnesses and injuries. Most countries use ICD-10 codes for both non-fatal and fatal diagnoses. Beginning 
October 1, 2014, the United States will implement the use of ICD-10 codes for both fatal and non-fatal 
illnesses and injuries. As of October 1, 2014 all Indian Health Service/Tribal/Urban programs must use 
ICD-10 codes on all HIPAA electronic record transactions. 
 
ICD-10 codes are not simply an update of ICD-9. There are changes in structure and content of the codes 
that make them very different from ICD-9. The structure allows for greater detail. In addition, the code 
sets include greater detail, changes in terminology and expanded concepts for injuries, laterality (right 
or left side) and related factors.7 ICD-9 has 17,000 codes compared 141,000 codes for ICD-10.  
 
An ICD-10 Code consists of three to seven characters. The first digit is a letter. Second digit is a number 
and third through seventh digits can be alpha or numeric. A decimal placed after the first three 
characters. As is illustrated in the diagram below, the first three digits are a category of injury, the next 
three digits are for the cause, anatomical site or severity of injury and the final digit is an extension used 
to indicate whether the visit was an initial encounter or subsequent encounter or the result of a chronic 
condition resulting from the original injury.8  
 

 
 

For more information on ICD codes, you can check the following web sites: 

• American Academy of Professional Coders 
http://www.aapc.com/ 

 
• World Health Organization 

http://www.who.int/classifications/icd/en/ 

http://www.aapc.com/
http://www.who.int/classifications/icd/en/
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• CDC National Center for Health Statistics 

http://www.cdc.gov/nchs/icd.htm 
 
If you decide to include other data sources in your system, such as law enforcement, you must keep in 
mind that these sources use different definitions for incidents, such as assault or neglect.  Table 1 below 
shows how the definitions used for ICD-10 Codes compared  to those used in the law enforcement 
sector.  You should also keep in mind that updates to the codes can impact multi-year analysis of data. 
For example, if a code for “fall from skateboard” is introduced in year three of the five-year dataset, and 
you didn’t know that it was a new code, you would think there were no injuries from skateboard falls 
prior to year three. 
 
 
 

Table 2. Case Definition for Violence-Related Injuries: Public Health versus Law Enforcement 
 

Public Health (ICD-10)* Law Enforcement** 
Assault (X85–Y09): 
Includes homicide and injuries inflicted by another person 
with intent to injure or kill, by any means. 

Excludes: Legal intervention and operations of war.  

Assaults are classified by mechanism; a four-digit code is 
used for place of occurrence of the event and for activity 
of the victim. 

Criminal Homicide: 
Murder and no negligent manslaughter: the willful killing of 
one human being by another. 

 
Aggravated Assault: 
An unlawful attack by one person upon another for the 
purpose of inflicting severe or aggravated bodily injury. 
This type of assault is usually accompanied by the use 
of a weapon or by means likely to provide death or great 
bodily harm. 

 
Other Assaults: 
Assaults and attempted assaults in which no weapons are 
used and do not result in serious or aggravated injury to the 
victim. 

Legal Intervention (Y35): 
Includes legal intervention according to the mechanism: 
Involves firearm discharge, explosives, gas, blunt object, 
sharp objects, legal execution, other means, and 
unspecified. 

Justifiable Homicide (Not a Crime): 
Killing of a felon by a law enforcement officer in the 
line of duty. 

 
The killing of a felon, during the commission of a 
felony, by a private citizen. 

Neglect and Abandonment (Y06): 
Classified according to the perpetrator: 
Spouse or partner, parent, acquaintance or friend, 
other specified persons, unspecified person. 

Manslaughter by Negligence: 
The killing of another person through gross negligence. 

*  International Statistical Classification of Diseases and Related Health Problems (ICD-10) 
**  National Incident-Based Reporting System Volume 1: Data Collection Guidelines (Uniform Crime 

Reporting—FBI), available at: www.fbi.gov/ucr/nibrs/manuals/v1all.pdf. 
 
 
 
 
 
The advantages and disadvantages of e-coding are listed below. 
 
Advantages 

http://www.cdc.gov/nchs/icd.htm
http://www.fbi.gov/ucr/nibrs/manuals/v1all.pdf
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• Allows the ability to identify trends 
• Allows the ability to describe the specific causes and contributing factors associated with an 

injury 
• Standardization of injury descriptions which can aid in sharing data or linking databases. 
• As of October 1, 2014 all Indian Health Service/Tribal/Urban programs must use ICD-10 codes on 

all HIPAA electronic record transactions. 
 

Disadvantages 
• Not all records are coded 
• Records are miscoded or inconsistently coded 
• Poor chart information results in non-specific e-code 
• Don’t always provide the desired specificity  
• You must stay apprised of updates 
• Previously not required for billing, so seen by some coders as unnecessary 

 

Exercise 2 

Coding Exercise   
Code as many of the diagnoses on the handout as time allows. Your instructor will provide the necessary 
codes. 
 
 
Determine the Variables to Include in Your System 
Data elements are the variables needed for each injury event, such as the demographic information, 
information on the time of the event, information on where the event took place or where the victim 
died and the circumstances surrounding the event. The case definitions and codes are included in the 
data elements as well. 
 
The variables you define will determine the data you collect and the data collection form you develop. 
When determining the variables, keep the goal of surveillance in mind. The goal is prevention activity.  
There’s value in collecting as much information as possible, but the more information you try to collect, 
the less likely your form will be filled out accurately or at all. A simple form will be more likely to yield 
information, even if it’s not all the information you would like. Some IHS areas have used a two-phased 
approach.  A Phase 1 form is used to collect basic information about an injury. A Phase 2 form is used to 
collect more detailed information based on the specific injury. There are examples of these forms in 
Appendix 7.  

The variables you choose to include will depend on many things, including your locality, culture and the 
availability of data sources. Be realistic about what you include based on your circumstances and 
location. Below are some commonly included variables. 
 

• Name/Identifier -- The name of the injured person is often not available. For surveillance 
purposes it is not used or not collected because of privacy issues. Use hospital case number or 
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DOB in lieu of name. It’s important to use some kind of unique identifier in place of a name to 
avoid a duplication of cases, particularly when you are using data from two or more sources. 

• Age and sex 
• Marital Status 
• Education Level – Consider whether this information is needed. Will knowing the education level 

of the victim impact your intervention activities? 
• Employment Level – Same consideration as Education Level. Will it impact intervention? In some 

circumstances it could help you determine work-related injuries.  
• BAC – This is an important variable, but it’s not always available. You may have to settle for 

“Alcohol-involved” or “Alcohol-related” designations.  If you are using “alcohol-involved” or 
“alcohol-related” you will have to check with the local government or law enforcement to 
determine how these designations are defined.  

• Occupant Protection for Transportation – Transportation includes all modes, such as horses, 
skateboards, bicycles as well as motorized vehicles, such as snow mobiles, boats. Protection 
includes seat belts, helmets, life jackets, etc.  

• Time – This is the date and time of an injury event. Ideally it’s the time the injury occurred, but 
most of the time you will only know the time of medical treatment. Choose one variant and go 
with it, even if it’s not the most accurate indication of when the injury occurred. A drawback to 
choosing the time of treatment is that in some cases people don’t seek medical treatment until 
much later.  

• Place – This could be the place where the injury occurred and/or the residence of the injured 
person. Injuries often occur when people travel to places for activities – hunting, fishing, 
drinking − ideally you collect both. Sometimes the information is very general – such as the 
nearest village. Specifics are great, but if you can’t get them you work with what you have. 

• Circumstances surrounding the injury event – This could include information about the 
following. 

o Relationship of victim to aggressor 
o Mechanism 
o Context 
o Criminal history of victim and/or aggressor 

 
 

Variables Sometimes Included in IHS Surveillance Systems9 
Service Unit Date of Visit 
Community Length of Stay 
Chart No. E-Code or External Cause of Injury 
Age Description of Injury Event 
Sex  

Develop Data Collection Instrument and Determine Data Collection Frequency 
Designing a form 
Once you’ve determined what you want in your system, you must design a form that will capture all the 
data/variables you’ve decided to include.  
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Most of your data collection will involve record extraction, which means it will be gathered from 
someone or someplace, such as the Tribal police or the health clinic, that is already recording the 
information you need to know.  The form you develop will assist you in the collection of the information. 
 
There is no right or wrong way to design a form. In Appendix 7 you will find examples of forms used by 
other surveillance systems in Indian Country. Each surveillance system is unique and will have access to 
different data. The form you design should fit the needs of your system and the available data sources. 
Find something that works for you and stick with it. Below are some things to consider when designing a 
form for your system.  
 

• Define what you want in your system first. This will lead to the creation of a form. 
• Keep it simple. The simpler the form, the greater its usefulness over a long period of time. 
• Only include the data you need and then use analysis to answer case definition questions later. 
• Make sure it is well-designed and easy to follow or read. 
• Decide whether or not to pre-code the form – provide a pre-coded list of possible answers, 

rather than filling the answers in. If you do pre-code, use numbers if possible. Numbers are 
easier to process and less prone to errors. You will need to develop a list of codes as a reference. 

 
Pre-test your form 
It’s very important to pre-test a draft of your data-collection instrument or form before you begin a full-
scale investigation. Get feedback from anyone who will use it and make modifications as necessary. Pre-
testing helps identify if the questions and format are appropriate, clear, and relevant and result in the 
appropriate data. It will also help you determine if the case definition is accurate. It’s not unusual to 
change a form two or three times before implementing it.  
 
Frequency of Data Collection 
The frequency with which you collect data will depend on your circumstances. You will want to consider 
the magnitude of the injury problem in your area which will impact the number of cases you’re 
reviewing, your resources (both human and financial), whether your data collection is active or passive 
(see below) and the needs of your system.   
 
Active and Passive Data Collection 
Active surveillance involves seeking out cases, investigating them and interviewing injured people with 
follow-up. Active surveillance usually involves large expenditures of time and money. Though active 
surveillance is not usually practical at the local level, sometimes it is done as a follow up to gather more 
information on specific injuries after you’ve looked at the initial data.  
 
Most surveillance done at the area or regional level is passive surveillance. In this approach, you’re using 
data from sources that gather information in the process of doing other routine tasks. The generation of 
data may not be the primary focus of the organization that yields the data, but it’s possible to get the 
data you need from the forms filled out by the personnel in these other systems. 
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Data Collection Planning Summary 
• Decide what you want out of your system 
• Identify your case definition 
• Define your variables 
• Develop your form 
• Consider how HIPAA/privacy issues may impact your data collection efforts 
• Test it 

 

Exercise 3 

Turn to Appendix 7 of this manual where there are examples of various forms being used in surveillance 
systems in Indian Country. Compare the forms, noting the similarities and differences. Though each of 
these forms is different, they have all yielded data and results and have led to successful interventions.   

Determining the Type of Surveillance System 

There are several ways of setting up your surveillance system depending on the coverage needed, the 
objectives to be met, and the financial and human resources available. Most areas will use a Universal 
Surveillance System, but all of the systems are described below as they can be applied in some 
circumstances.10   

• Universal Surveillance: Most commonly used system and the one most likely to work for Indian 
Country. The total number of cases occurring within a defined population is included in the 
system. This population-based surveillance accounts for all cases that occur. This is the preferred 
method of monitoring the occurrence of fatal injuries because rates of injuries and injury risk 
factors can be calculated and generalized to the population.  Most surveillance in Indian Country 
is an attempt to capture all data. The methods below may be done as a follow-up to capture 
more data on specific injuries. 

• Surveillance Based on Samples of Cases: The information is obtained from a portion of the total 
number of cases or events. The sample must be representative so that inferences can be made 
regarding all possible cases occurring in the population. This method can be used to collect 
information about nonfatal injuries or as a follow-up to collect more data on specific injuries. 

• Surveillance Based on a Review of Institutional Registries: Institutional registries are reviewed 
periodically to analyze and identify variables of interest. When using this method, it is important 
to properly identify the institutions and the sources within institutions, such as clinical and 
emergency records, hospital discharges, or complaints filed with police or family welfare 
institutions. It is useful for monitoring specific injuries. 

• Survey-Based Surveillance: Information is obtained through questionnaires focused on a specific 
topic, within a predefined period of time, and at predefined intervals. In the United States, for 
example, self-reported seat belt and safety seat use is measured at the state level by household 
surveys conducted for the Behavioral Risk Factor Surveillance System (BRFSS), by school-based 
surveys conducted for the Youth Risk Behavior Surveillance System (YRBSS), and by direct 
observation of passenger vehicle occupants for the National Occupant Protection Use Survey. 
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• Sentinel Surveillance: One or more institutions are chosen to monitor trends, target surveillance 
activities, and suggest preventive interventions. In general, surveillance systems of this type are 
not representative of the population, but are useful for calling special attention to risk situations 
and thus fulfill a key function for injury prevention decision-making. One example of this type of 
surveillance is the approach taken by child death review teams, which gather and analyze data on 
the circumstances surrounding all causes of child deaths. Sentinel surveillance systems 
complement other sources of information for injury prevention. 

Plans for Systematization, Maintenance and Data Security 
If you don’t have an electronic database set up, seek the assistance of a programmer, an epidemiologist 
or a statistician. Epi Info 2002 is free software available through the CDC. For an overview of the 
software and installation and use instructions, visit http://wwwn.cdc.gov/epiinfo/7/index.htm. Any 
paper records associated with the system – original data sources, forms, etc. -- need to be kept in locked 
storage if there are personal identifiers. 
 
Data maintenance should focus on the following: 

• Reducing errors that may be introduced through flaws in the design.  
• Improving the system’s scope and services through routine maintenance, emergency 

maintenance and requests for special reports. The frequency and extent of maintenance should 
be based on your needs and resources. Consider some of the following: 

o Backing up data and system files according to an established schedule.  
o Maintaining records in a secure environment 
o Requiring requests for emergency maintenance to be in writing and entered into a log 
o Assigning priorities for special requests on the basis of urgency of need and time and 

resources required for fulfillment 
o Institutionalizing routine maintenance  
o Documenting maintenance that is conducted 

• Safeguarding your system. This should be based on your needs and resources. 
o Consider limiting access to one person. 
o Consider installing the database on two computers. A primary computer and one 

reserved for testing changes to the system. The second computer can also serve as a 
backup in case the first one fails. Remember that changes need to be transferred from 
one computer to the other once the changes are tested and approved. 

o Consider keeping a second copy of the database off site. If you do this, remember 
routine updates of the offsite copy must be done. 

Threats to a database 
There are many things that could compromise your database. Below are just a few to guard against. 

• Human error 
• Mechanical failure 
• Malicious damage 

http://wwwn.cdc.gov/epiinfo/7/index.htm
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• Cyber crime 
• Invasion of privacy 
• Computer viruses11 

Protocol  
Successful surveillance systems will have clearly written protocol. In Appendix 8 you will find a number 
of examples from Indian Country. The protocol for your system will vary with your needs, but it should 
include the following:  

• The procedures for obtaining and securing data 
• Maintenance procedures  
• Rules for data storage 
• Rules for password protection and passwords 
• Documents that detail all changes to the system, including maintenance, changes to the 

data collection instrument, case definition, etc.12 

Exercise 4 

Turn to Appendix 8 of this manual where there are examples of various protocols for surveillance 
systems in Indian Country. Compare the different protocols. What do similarities do you notice? What 
differences? There is no right or wrong way to write a protocol it depends on the needs.  

Define Necessary Staff and Key Positions  
Ideally a surveillance system will have a core staff, both part time and full time, that would include a 
program manager, a data manager, a research analyst and a coordinator. This is seldom if ever possible 
in Indian Country. In Indian Country it is more likely that your staff will consist of one or two people who 
will fulfill all of the functions of the system. You should also consider and plan for any training that may 
be necessary for staff to fulfill the tasks necessary. Some of the key staff functions and skill sets include: 

• Coordinate system activities 
• Establish contact with data sources and stakeholders 
• Data entry 
• Quality control  
• Analysis  
• Preparation of reports 
 

Advisory Board/Coalition/Relationships  
Just as with coalitions mentioned in the previous section, an advisory board could be helpful for offering 
technical advice, strategic planning and support for the surveillance system, but the reality is that often 



Section 4: Determine the Appropriate Methodology for Your Surveillance System 

 

 Designing and Implementing Injury Surveillance Systems in Indian Country  
 4-13 

you will be working with just a few people. Within the IHS, sometimes district or area IP staff can fill 
some of the functions of an advisory board. A Tribal Health Director or a Tribal Epidemiologist can assist 
you as well by providing information or answering specific questions. This may be more realistic than an 
advisory board or coalition. Whether your advisors are a board or just a few people, it may be necessary 
from time to time to seek a group’s or an individual’s assistance with the following: 

• Obtaining the data necessary for the injury surveillance system 
• Review and advice on policy and procedures for data collection, linkage,  

publications, and mechanisms for implementing a reporting system 
• Identifying the best use of data 
• Strategizing about how to remove obstacles and inefficiencies  
• Providing speaking opportunities with professional organizations 
• Obtaining data sharing agreements 
• Showing broad, high-level support for the system 
• Getting local approval to start a surveillance system 
• Navigating Tribal politics or resistance to surveillance, data collection or data sharing  

Summary  
Now that you’ve completed this section you should be able to: 

• Define the injury events and data elements to be included in the system 
• Develop the data collection instrument and determine data collection frequency 
• Plan for systemization, maintenance and data security 
• Define the functions and skill sets for key positions in your surveillance system 
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Section 5: Define and Develop an Analysis Plan 
for the Surveillance Data; Develop a Plan for 

Disseminating Results 
 

Learning Objectives 
• Calculate injury indicators such as frequency, percentages and crude, specific and adjusted  

rates 
• Calculate Years of Potential Life Lost 
• Describe the geographical analysis of the data 
• Define a plan to disseminate and communicate the data 

 

Introduction 
In the previous section we discussed the collection of data. In this section we will talk about how to 
analyze data once it is collected.  Data requires analysis. In this section we will discuss ways of analyzing 
data and how to disseminate the results of the analysis to policy-makers and the community.  

Epidemiological Concepts and Terms 
Below is a review of some epidemiological concepts and terms related to data analysis. You should 
be familiar with many of these terms from the IHS Level 2 Injury Prevention Course.  

• Epidemiology as it applies to injury prevention is the study of trends and patterns of injury in a 
community − the who, what, when, where, why and how of injury. “The study of the distribution 
and determinants of health-related states or events in specified populations and the application 
of this study to control health problems.” A Dictionary of Epidemiology 

• Population-Based – Epidemiology is population based and concerned with the community not 
the individual. Some injuries, such as a shark attack, may get the headlines. But real numbers tell 
a different story. If IP efforts were based on headlines, you might fail to address the leading 
causes of injuries, such as MVCs, poisoning, falls, drowning or suffocation. Headlines, emotions 
and politics can and sometimes do influence injury prevention efforts, but utilizing data will help 
you discover the leading causes of injury and keep things in perspective. 

• Injuries are not random. There are causes for injuries and ways to reduce them. 
• Risk is the probability that an event will occur.  
• Risk Factor is an attribute or exposure that could increase the probability of a specific outcome. 

A risk factor can sometimes be modified by an intervention, which would reduce the probability 
of the specific outcome. Some risk factors, such as age, sex, race and family history are often 
major determinants of risk. These types of risk factors cannot be changed. Other risk factors, 
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such as seat belt use, drinking and driving, personal protective equipment can be modified to 
reduce risk. 

• Endemic vs. Epidemic.  Something that is endemic is present in a community at all times but in 
relatively low frequency. Something that is endemic is typically restricted or peculiar to a locality 
or region. An epidemic is a sudden severe outbreak within a region or a group.  

Data Analysis: General Guidelines and Terms 
What does it mean to analyze something? Below are some definitions. 

• Separate into elements or constituent parts 
• Separate the parts of the whole so as to reveal their relation to it and to one 

another 
• Examine critically or methodically 

 
There is no set formula, rule or methodology for analyzing surveillance data. Analysis is as much an art 
as it is a science.  Below are some recommendations for analyzing surveillance data.  
 
Some things to keep in mind when analyzing your data: 
 

• It may be tempting to immediately examine trends over time. But gaining an intimate 
knowledge of the day-to-day strengths and weakness of the data collection method and the 
reporting process can provide a better sense of the trends that emerge. 

• Start with simple frequencies or counts of data variables. Begin with questions, such as: How 
many events were reported by week, month or year? How many events were reported by sex? 
How many cases were reported by age group? Look for patterns or clusters, the unusual or the 
unexpected. Progress to more complex analysis as may be necessary. 

 
Basic rules: 

• Indicate “N” (number of data items in the data set) or “n” (number of items in the data subset) 
• Small numbers do not mean “bad” results … you simply need to acknowledge the N upfront. 

 
Two common misconceptions about data analysis: 

• The computer does not think for you. It does the counting, but you have to interpret what 
the numbers mean. 

• A correlation does not necessarily imply a causation. 

Basic Statistics 
Analysis involves basic statistics (the counting) and interpretation (what does it mean). There are 
numerous ways to analyze data. The level of analysis will depend on what you are trying to determine 
from the data (e.g. descriptive study, grants evaluation) and your technical abilities to analyze the data. 
You don’t need to be a statistician to utilize basic statistics to help you better describe and understand 
injury data.  Below are some basic data analysis methods that you can use.   
 
Numeric Value – Simply presenting the numeric value of a data variable is one data analysis method. 
Data from an injury surveillance system provides information about the number of cases in a given 
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event. This method is very common and the information is easy to understand. Numeric value of one 
variable cannot be compared to that of the same variable in a different population. As a result, numeric 
values do not indicate risk.  
 
Midpoint – Measure of central tendencies 

• Mode − value that appears most often in a set of data 
• Median – middle most number in a set of data 
• Mean – the average  

 
Proportional distribution – the percent of the total number of events in a data set which occurred in 
each of the categories (or subgroups) of that set. Percentages are commonly used and simple to 
calculate. For any given data set, the sum of all the values must equal 100 %. When data sets are small, 
percentages can be misleading and may not be an indicator of risk.  

Basic Statistics – Rates  
Calculating and analyzing rates are a critical part of your injury surveillance. It will help you formulate 
and test theories about causes and identify risk factors for injuries.  
 
You’ve heard the expression, “comparing apples to oranges.” The phrase applies to injury data analysis 
when you compare the number of deaths in different communities without considering the unique 
factors in each community that may account for the numbers, such as the size of the population or the 
volume of traffic. Rates are calculated to adjust for variations in exposure.  
 
Rates are an expression of the frequency with which an event occurs in a defined population over a 
specific period converted to a whole number by multiplying by some power of 10 (usually 10,000 or 
100,000).  
 
The components of a rate are: 

1. Numerator (the number of events in a specific time period ) 
2. Denominator (generally the population exposed: sometimes related to other expressions of 

exposure, such as traffic volume)  
3. A power of ten 

 
There are different kinds of rates based on the cases you use. An incidence rate, new cases in a defined 
period of time, is most commonly used in injury surveillance. Prevalence rates, new and existing cases, 
are less common in injury surveillance. Specific rates are based on the actual number of events in a sub-
group of the population over a given period of time, such as the injury death rate for a specific age 
group in a community.  
 
To determine the rate you need an accurate numerator and the appropriate denominator. The 
numerator will come from your surveillance data, the denominators are sometimes more difficult to 
obtain1. Denominators will often be an estimate. Below is the calculation for determining a rate for 
100,000.  
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𝐍𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐜𝐚𝐬𝐞𝐬
𝐏𝐨𝐩𝐮𝐥𝐚𝐭𝐢𝐨𝐧 𝐚𝐭 𝐫𝐢𝐬𝐤

(𝒔𝒂𝒎𝒆 𝒆𝒙𝒑𝒐𝒔𝒖𝒓𝒆 𝒑𝒆𝒓𝒊𝒐𝒅)

 𝐱 𝟏𝟎ⁿ 𝐨𝐫 (𝐊) 

 
 
Your denominator can come from a number of sources, such as Tribal enrollment, U.S. Census data, 
traffic volume data or user population. Note that sometimes denominators are not people. For example 
if you’re measuring plane crashes, the denominator may be landings and takeoffs. For motor vehicle 
crashes, it may be the number of vehicle miles traveled. It’s best to consult a statistician or local injury 
prevention specialist if you’re unsure about the appropriate denominator. 
 
K is usually expressed as 10,000 or 100,000. Just as we multiply by 100 in determining percentages, we 
multiply by 10,000 or 100,000 in calculating rates. 
 
It’s important to remember that when you are calculating the rate for a multi-year period the 
population should be the combined period for each year. For example, the injury death rate for a 
community for a 3-year period, 2008-2010, is calculated as the number of cases in 2008 plus the number 
of cases in 2009 plus the number of cases in 2010 divided by the population in 2008 plus the population 
in 2009 plus the population in 2010 times K. 
 
It’s important to use common sense when selecting K. A small number of cases with small K may result 
in a fraction per K. That may not make sense to a lay person. On the other hand, expressing the rate 
using per 100,000 population may not make sense when presenting data on a population of 150 people.  

 
Crude Rate 
A crude rate is based on the actual number of events in a total population over a given period of time. 
Determining the crude rate is your first step, because information about a population must be obtained 
and compared. 
 
Specific Rate 
A specific rate is based on the actual number of events in a subgroup of a population over a given period 
of time. Sometimes the overall rate may not provide a clear picture of injury. For example, in the United 
States injury mortality rates are higher among men than women or greater among the AI/AN population 
than among whites. If only overall rates are calculated, you will not discover the variations and the 
magnitude of the problem in subgroups2. Awareness of such differences can guide the development of 
injury prevention programs among populations at the greatest risk.  Table 1 on page 5-5 shows the 
specific rates of suicide for the AI/AN Population by Age Group3. Note where the highest number of 
deaths occurred.  
 
Adjusted Rate 
Adjusted rates are constructed to permit fair comparisons between groups differing in some important 
characteristic. For example: adjusted rates for the miscoding of Indian race or adjusted rates to account 
for variation in age among different populations (the large number of retirees in Florida or the large 
number of youth in AI/AN population). Calculating an adjusted rate is complicated. You can use CDC 
WISQARS for national and state level data, but for an adjusted rate on local data seek the assistance of a 
statistician or an epidemiologist. 
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Table 1: Specific Rates of Suicide for AI/AN Population by Age Group − 2010 
 

Age 
Group 

Suicide Deaths Population Crude Rate 

0 to 4 0 393,726 0 
5 to 9 0 377,904 0 
10 to 14 14 372,896 3.75 
15 to 19 70 393,320 17.8 
20 to 24 88 362,892 24.25 
25 to 29 51 340,576 14.97 
30 to 34 49 311,098 15.75 
35 to 39 37 292,412 12.65 
40 to 44 38 280,013 13.57 
45 to 49 45 283,889 15.85 
50 to 54 32 253,858 12.61 
55 to 59 20 197,306 10.14 
60 to 64 8 148,434 5.39 
65 to 69 6 97,909 6.13 
70 to 74 5 66,019 7.57 
75 to 79 2 43,090 4.64 
80 to 84 3 26,959 11.13 
85+ 1 21,237 4.71 
    
    
All Ages 469 4,263,538 11 

Source: CDC WISQARS Fatal Injury Reports 
 

Some general considerations for rates 
• The numerator should be accurate 
• The denominator is typically estimated 
• The denominator isn’t always population based. It could be some other indicator of exposure 

such as vehicle miles or work hours. 
• Rates are primarily used to compare different groups (like communities) or different subgroups 

(like age groups within a community) 
• Rates indicate the probability or risk of an event, such as an injury, occurring 
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Exercise 

Rate Exercise (60 Minutes) 
Answer as many of the questions on the handout as time allows. You’ll need a calculator. 

Years of Potential Life Lost (YPLL) 
The burden of injury falls disproportionately on the young. It is important to consider how the deaths of 
so many young people affect the future of a community. The effect of this premature mortality is 
reflected in the measurement of YPLL.  
 
YPLL measures the potential life lost for people between the ages of 1 and 65 at the time of death. The 
calculation is simple:  
 

65 - Age at the time of death=YPLL. 
 
For example, for a person who dies in a car crash at age 25 the YPLL is 40 (65-25 = 40). Use the life 
expectancy of your population.  AI/AN populations have a shorter life expectancy than the general 
population. Note that if a person dies at an age greater than the life expectancy you’re using, you ignore 
it. WISQARS allows for YPLL calculations for AI/AN population. 
 
The table on the next page shows the YPLL in Indian Country for 2010 using age 65 as the base number. 
Note where injury ranks in comparison to other causes of death. In Indian Country, 66,612 years of 
potential life were lost because of unintentional and intentional injuries4. More potential years of life 
were lost because of injury than all the other seven identified causes of death combined.  
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Table 1.  Years of Potential Life Lost Before Age 65 American 
Indian/Alaska Native Population  - 2010 

Cause of Death YPLL Percent 
All Causes 167,928 100.0% 
Unintentional Injury 43,055 25.6% 
Suicide 14,730 8.8% 
Heart Disease 14,689 8.7% 
Malignant Neoplasms 14,524 8.6% 
Liver Disease 11,290 6.7% 
Homicide 8,827 5.3% 
Perinatal Period 7,604 4.5% 
Congenital Anomalies 7,209 4.3% 
Diabetes Mellitus 4,307 2.6% 
Influenza & Pneumonia 2,340 1.4% 
All Others 39,353 23.4% 
Source: CDC WISQARS YPPL Reports 

 
 

Geographic Analysis of Data 

Depicting data using maps is a valuable exercise that provides a clear and quick method for grasping 
data, particularly with people who are familiar with the geographic area. There are software packages 
that can create maps and WISQARS allows for mapping as well. Even if you do not have the software or 
the necessary equipment to produce a digital map, you can create a spot map by placing a pin on a 
printed map where each injury occurred. 
 
The following are some common types of mapping. 5 
 

• Spot Map: produced by placing a dot or other symbol on the map where an injury occurred. 
Different symbols can be used for multiple events at the same location. A spot map is useful for 
displaying the geographic distribution of an event, but it does not provide a measure of risk, 
since population size is not taken into account. 
 

• Area or Choropleth Map: On an area or choropleth map regions are shaded or marked 
proportionally to the data being depicted. For example, population density or per capita income. 
Area maps are useful for depicting rates of injury in specific areas. The Figure 1 on page 5-8 is an 
example of an area or choropleth map generated using the CDC WISQARS map program.  
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• Pin or Cluster Map: This is a way of indicating road traffic hazards or crash prone locations along 
roads. Identifying “black spots” helps to pinpoint specific hazards that can often be corrected in 
a cost-effective manner.  

 
 
 

Data Analysis Summary 

• Epidemiology serves as a foundation 
• There are many data analysis methods 
• Rates are important 
• You need to interpret results and explain what they mean 
• Utilize available resources 
• Communicate your findings 

 
 
 
 
 

Figure 1.  Example of a Choropleth Map 
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Plan to Disseminate and Communicate the Results 
Surveillance can only achieve results if the information is communicated to the appropriate people or 
stakeholders. Effectively disseminated data can lead to support for continued data collection; 
prioritization of injury interventions; implementation of interventions; and visibility for the problem of 
injury and your program. 
 
 Below are some steps to take in developing a dissemination plan. 

• Determining who will get the information will depend on your location. Depending on where 
you are it could be members of your coalition in addition to decision makers at the tribal, village 
government, state or national level. It’s also important to get information to the organizations 
or agencies that provide services so they can tailor their services to address the issues presented 
by the data.  

• Check with each tribe within your surveillance system regarding the review and approval of your 
plans to publicize the information you’ve collected.    

• Develop the message. This is where the interpretation aspect of analysis is very important. You 
need to give context to the information, not just numbers. Be aware that low numbers can skew 
things up or down, even when you’re well within standard deviation.  

• Select the format for presenting the information. Different audiences may require different 
formats. Use an appealing format. Use plain language the public would understand. Keep it 
simple, provide only the most important facts.  

• Some format considerations 
• Summary vs. detailed 
• Narrative graphs 
• How often the material will be produced and how it will distributed 
• Electronic or paper 
• Web based 

• Market the message 
• Evaluate the impact 
 

Surveillance system report 
A surveillance system report is a means to convey the results of the surveillance system to all the 
stakeholders.6 Consider the needs of the stakeholders when making decisions about design and 
frequency of your report. The specifics may vary depending on your location, but here are some things 
to consider including in an injury surveillance system report: 

• Introduction: Offer a brief description of the injury surveillance system, the purpose, related 
prevention activities and the objective of the report 

• Leading causes of death, frequency and proportion and rank of injuries among all causes 
• Leading causes of injury mortality, frequency, proportions, and crude rates, emphasizing the 

highest indicators 
• Leading causes of injury morbidity if the information is available 
• YPLL 
• Cost of injuries, comparing local data if available 
• Priority injuries identified in the region, summarizing those with the highest number, 

percentage, rates, costs and YPLL 
• Recommendations for prevention strategies. This is an important step because it helps 

stakeholders decide what actions to take. Sometimes the analysis of local data presents a 
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specific local problem with a specific local solution. An example is a nighttime pedestrian crash 
cluster at a specific location which can be solved by the installation of streetlights. When more 
general problems are identified (e.g. lack of seat belt use), the Guide to Community Preventive 
Services (Community Guide) or other sources of effective prevention strategies may be 
referenced for the most effective ways to address the identified problems. 
 

When disseminating your report, consider the groups below: 
• Stakeholders, decision makers, law enforcement, public health directors, school officials, etc.  
• Hospital, emergency departments, health clinics 
• Health professionals in the scientific community 
• Scientific/academic researchers 
• Grassroots organizations 
• Data sources 

 
You will also need to consider how best to deliver your report. In some cases, the delivery method you 
choose will depend on the audience you are trying to reach. Below are a number of options for 
disseminating your report or the information in it.  

• Health department newsletters 
• Tribal meetings 
• Home by home 
• PSAs 
• Press releases 
• Flyers 
• Periodicals/annual reports 
• Presentations 
• Newspapers 
• Websites 
• Schools 

 

Exercise 

Optional Discussion:   Consider and discuss these questions. 
• Which information is most important to present to stakeholders? 
• Which indicators would best show the size of the problem? 
• Do you think cost data is important to stakeholders? 
• Should you include recommendations about prevention strategies in your surveillance report? 
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Summary  
Now that you’ve completed this section you should be able to 

• Calculate injury indicators such as frequency, percentages and crude, specific and adjusted  
rates 

• Calculate Years of Potential Life Lost 
• Describe the geographical analysis of the data 
• Define a plan to disseminate and communicate the data 
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Centers for Disease Control and Prevention, National Center for Injury Prevention and 
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Section 6: Use Surveillance Data to 
Inform Injury Prevention 

Learning Objectives 
• Understand the use of surveillance data to identify priority injuries in your region 
• Understand the models that can help identify risk factors and intervention strategies 
• Understand the models that can help identify the most appropriate intervention for your 

community 
• Tie surveillance to action and funding 

Introduction 
There are many reasons for developing an injury surveillance system. Surveillance is not done for 
surveillance’s sake. The data collected can be used to help paint a picture of the injury problem in the 
population you are observing. It can help you determine the magnitude and severity of injury events, 
the trend of injury events over time or place and the cost of injury, both financially and in terms of life 
lost. In short it can help you establish injury priorities.1 
 
Once you have identified the injury priorities you should define some strategies to prevent them. In this 
section we will talk about ways to identify injury priorities, identify the causal factors for these injury 
priorities and tie injury surveillance to action and funding. 

Use of Surveillance Data 
Establishing injury priorities is one of the main reasons for gathering injury data. To define injury 
priorities you need to determine a number of factors, such as the magnitude of the problem, the cost in 
terms of life lost or disabilities, and the direct and indirect financial costs. 2 3 4 
 
We look at the severity and magnitude of injuries because it’s important that prevention efforts focus 
on the problems that have the most devastating impacts. There are limited funds and human resources 
to devote to injury prevention and it’s impossible to address every injury. Prevention efforts should be 
focused on those injuries that are most costly to the Tribe or community and that have the most severe 
impact on the quality of life for the victim or community. Surveillance data can assist you in making 
these determinations. 
 
Some other uses of surveillance data include: 
 

• Provide perspective on headlines and injuries that may be getting a lot of attention, but may not 
warrant intervention based on the number of people affected. 
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• Help you determine the trend of injury events over time, which can help point to injuries that 
are increasing in frequency and may need to be addressed.  

 
• Help you inform local, regional and national authorities, organizations and the public about the 

magnitude of an injury problem, which could lead to support for prevention efforts. 
 
You don’t have to engage in an overwhelming surveillance effort in order to gather enough data to 
begin prevention.  It’s not necessary to know everything about injuries in your community. Start small, 
focusing your data collection efforts on what you can reasonably achieve. You can work on prevention 
activities without knowing everything about an injury problem or just using the data you have 
available.  

Criteria to Prioritize Injury Events 
How should you determine an injury priority? The equations below offer you some insight on how to 
determine which events are a high priority and which events should be low priorities. The criteria is 
based on the Event Importance (magnitude, severity, trend and cost) and the Prevention Control 
Capacity (possibilities for controlling the event and the interest among local and regional groups for 
controlling the event). 
 
High Importance + good Control and Prevention Capacity = High Priority for Prevention and Control 
High Importance + low Control and Prevention Capacity = High Priority for Research 
Low Importance + good Control and Prevention Capacity = Low Priority for Prevention and Control 
Low Importance + low Control and Prevention Capacity = Not a Priority 
 
To following information will help you in applying the criteria.  

1. General Information  
• Leading causes of death 
• Number, proportion, and crude and adjusted rates 
• YPLL from injuries by intention 
• Trend of injuries over a minimum of five years 

2. Specific Information 
• Homicide: crude and specific rates by age group and sex and mechanism 
• Motor vehicle related deaths: crude and specific rates by age group, sex and 

road user (pedestrian, vehicle occupant, motorcyclist or cyclist) 
• Leading causes of injury morbidity: crude rates by age group, sex and nature of 

injury, lethality rate, admission rate and disability 
2. Costs 

• Direct costs expended for patient care 
• Indirect costs  
• Economic and human costs 

3. Disability Adjusted Life Years (if available) 
4. Information on activities to control injuries at local, regional and national levels. 
5. Control possibilities or vulnerability – This refers to the potential to implement a 

program with existing resources. Problems that can be controlled easily with less cost, 
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should be assigned a higher priority than those where control or prevention would be 
more difficult or expensive. 

Identify and Select Potential Interventions to Prevent Priority Injuries 
The Haddon Matrix and Ecological Models, which were described briefly in Section 1 and in more detail 
in the Appendix, can be used to help you organize and prioritize causal factors for priority injuries.  
 
The Haddon Matrix 
The Haddon Matrix is used both to conceptualize causal factors and to identify potential prevention 
strategies. The Haddon Matrix is built using columns and rows. In the columns, Haddon identifies – host, 
agent and environment (brief description of each). In the rows he identifies phases of the event – pre-
event, event and post event. By filling in the cells of the matrix, one can identify a range of potential risk 
factors. You can then use the matrix to address the risk factors by filling in the cells with strategies or 
ideas for prevention that are directed at each of the factors (columns) and that have an influence on 
each of the phases (rows).5 An example of the matrix used in this way can be found in Appendix 10. 
 
The Ecological Model for Violence-Related Injuries 
Ecological model helps to identify and organize the multiple levels of influence that affect behavior. 
Violence is considered the product of the interaction between these multiple levels.  The strength of the 
model is its ability to distinguish among the multitude of influences on violence while providing a 
framework for understanding the interaction. To use the Ecological Model to identify causal behavior 
and intervention strategies consider potential interventions aimed at each level as defined below:  
 

• Individual. The first level of the model focuses on the characteristics of the individual that  
increase the likelihood of being a perpetrator or victim.  

• Relationship. The second level explores relationships, such as relationship with peers, intimate 
partner or family, that can increase the risk of violence.  

• Community. The third level of the model examines the community in which the relationships are 
embedded.  

• Society. The final level examines the societal factors that influence behavior.6  
An example of this model used to identify risk factors and interventions is in Appendix 10. 
 
Decision Matrix 
The Intervention Decision Matrix7 is a tool designed to help people Identify and choose among the 
intervention options. This tool is applied after the priority injury problem has been identified. There are 
five elements to consider: Effectiveness; Cost; Sustainability; Social and Political Acceptability; and 
Possible Unintended Consequences . Each element is given a score from 1 to 3. The sum of the score will 
help you rate your intervention options. (See example in  Appendix 10.) 

Tie Surveillance to Action and Funding 
The ultimate goal for your surveillance effort is action in the form of injury prevention, policy changes, 
improved data collection and funding to support your prevention efforts. There is no particular “recipe” 
to translate data to action. Much will depend on your community and your resources.    
  



Section 6: Use Injury Data to Inform Injury Prevention 

 

Designing and Implementing Injury Surveillance Systems in Indian Country 
6-4 

 

Exercise 

Discuss your experiences  where data has translated to action or funding. Consider the 
following:  

• Improved data systems 
• Policy changes 
• Funding through grants 
• Interventions (e.g., highway safety improvements) 

 
 

Summary  
Now that you’ve completed this section you should: 

• Understand the use of surveillance data to identify priority injuries. 
• Understand models that help identify causal factors and intervention strategies for priority 

injuries.  
• Understand the models for identifying the most appropriate interventions for the injuries in 

your Tribe or community. 
• Understand how to tie surveillance to action and funding. 
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Notes  
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Section 7: Define an Evaluation Plan for your 
Surveillance System and Monitor Prevention Activities 

Learning Objectives 

• Know the steps to evaluating an injury surveillance system 
• Use surveillance data to monitor prevention activities 

 

Introduction 
Surveillance systems should meet their objectives as efficiently as possible. For this reason it is 
necessary to obtain continuous feedback on the operation of the system.  The CDC has published the 
Guidelines for Evaluating Surveillance Systems. These guidelines were updated in 2001 and published in 
the MMWR1. In this objective we will discuss some of the steps outlined in those guidelines. 

Evaluation Process2 
Engage stakeholders in the evaluation  
It would ideal to engage the stakeholders in evaluating the systems, but it may not always be practical. 
Coalition members, if you were able to establish one, and other stakeholders may be a source of 
feedback on the systems. Officials, public health workers and officers, media and others in the affected 
communities can provide input to ensure that the evaluation of the surveillance system addresses the 
appropriate questions and that the findings will be useful.   
 
Describe the surveillance system to be evaluated 
In this step you describe the process—the flow of activity in your surveillance system. It’s not where you 
evaluate the data you’re getting from the system.  Figure 1 on the next page is an example of the flow of 
activity for a surveillance system. 
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Determine a process for evaluation 
Circumstances and resources will determine how you want to proceed with the evaluation of your 
system. You could do a process analysis of the system, looking at each step and evaluating its 
effectiveness. Or you could do quality assurance, looking at the data that’s been inputted into the 
system and determining the quality of it. 

As you’re evaluating the system, ask if the system is working the way you intended it to work and is it 
giving you the information you need. If not, you might look into a preliminary evaluation based on the 
factors below.  If you are a one-  or two-person operation, it is much better to devote your time to 
building and operating the system than to evaluating it.  If the system is not giving you the information 
you need or intended you should seek the assistance of the technical advisor or technical resource.   

Factors to consider when evaluating your system 
• Simplicity. This refers to the structure of the system and the ease of operation. Surveillance 

systems should be as simple as possible while still meeting the needs of their objectives. 
• Flexibility. A flexible surveillance system can adapt to changing information needs and can 

accommodate changes in case definitions or technology and variations in funding or reporting 
sources. 

Involve 
Decisionmakers in 

the Process 

Train Key Persons 
in the Process 

Collect Data from 
your Sources 

Review Quality of 
the Information 

Complete the Data 
Entry 

Conduct the Data 
Analysis and 
Disseminate 

Finding 

Figure 1: Example of a Flow of Activity for a Surveillance System 
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• Data Quality. This reflects the completeness and validity of the data recorded in the public 
health system. Examining the percentage of “unknown” or blank responses to items is an easy 
measure of the data quality. Data of high quality will have a low percentage of blanks or 
unknowns. 

• Acceptability. This is the measure of how willing other organizations are to participate in the 
system. 

• Timeliness. Measures the speed at which information travels through the system. It’s usually the 
amount of time between the onset of  an event  and the reporting of the event to the public 
health agency or group that is responsible for instituting control and prevention measures. The 
need for a rapid response in a surveillance systems depends on the event being measured and 
the objectives of the system. The use of electronic data collection from reporting sources via the 
internet and the increased use of electronic data interchange by surveillance systems helps 
promote timeliness. 

• Stability. This measures the ability to collect, manage and provide data properly on a regular 
basis without fail. Data needs to be collected over a long period of time in order to provide 
opportunity for analysis.  

• Sensitivity. This measure can refer to two things. One is the level of the proportion of cases 
detected by the surveillance system. Second, sensitivity can refer to the ability of the system to 
detect outbreaks or monitor changes over time. 

• Representativeness. A surveillance system that has good representativeness accurately 
describes the occurrence of an injury event over time and its distribution in the population by 
person and place. 

It’s very important to communicate your findings to the appropriate people. Gather your thoughts about 
any problems you have discovered about the system and talk to the people involved about whether to 
fix problems. 

It’s also important to keep notes about any changes you make to the system and whether those changes 
may impact data and how. For example, when you have a new focus, such as suicide plus drugs, or you 
have new people or you switch from ICD 9 to ICD 10, you should note these things in a file you have 
earmarked just for documenting changes to the system.  

Use Surveillance Data to Monitor Prevention Activities 
In this step you are tracking data, not trying to prove cause and effect.  The bullet points below are just 
an informal evaluation. But it’s important to be aware that other contributing factors may have 
influenced the outcome or if changes in the system/investments are the reason for the difference. 

• Monitor the association of the implementation of the prevention strategies with changes in the 
number, rate and characteristics of injury, which allows decision-makers to decide whether or 
not to continue prevention activities. 

• Monitor changes in the trend of an event before and after a strategy is applied. 
• Monitor the impact of strategies applied for purposes other than injury prevention that could 

positively or negatively affect the events under surveillance. 
• Possible over- or under-representation of certain groups in the population. 
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• Possible over- or under presence of some types of events in areas of the region 

Summary 
 Now that you’ve completed Section 7 you should: 

• Know the steps to evaluating an injury surveillance system 
• Be able to use surveillance to monitor prevention activities  

 
 

Final Exercise 

 
Consider the potential challenge you could face and people or organizations that could assist you in 
overcoming challenges. Consider the feasibility of the systems and what limitations (staff or money) you 
might have to deal with.  

Conclusion 
Congratulations! You have now completed Designing and Implementing Injury Surveillance Systems in 
Indian Country.  
 
Over the last several days you have covered many topics and should have mastered the objectives 
outlined below. 
 

1. Understand the conceptual framework of injury prevention 
• Understand the concepts, definitions and classification of injuries 

Design a Surveillance System (2-3 hours):  This last exercise of the course is designed to tie in all the 
concepts that have been discussed over the last three days. Design a system and write a brief protocol 
based on the scenario that was assigned you at the beginning of the course. Be sure to addresses the 
following: 

• Possible data sources 
• Steps necessary to gain access to data 
• Case definition 
• Variables 
• Primary data collection form 
• Use of supplemental data collection form  
• Frequency of data collection 
• Frequency and recipients of surveillance system reports 
• System security 
• Confidentiality issues 
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• Know the difference between violence related injuries and unintentional injuries 
• Describe the burden and cost of injuries 
• Know the conceptual models for understanding and preventing injury 
• Know the steps to develop an injury surveillance system 
• Review the ethical considerations 

2. Assess injury data sources and describe the injury problem 
• Identify the injury data source strength and weakness 
• Identify the available data sources that can provide information to the surveillance 

system 
• Describe the size of the injury problem 
• Compare the frequency of injuries calculated with the data from different sources 

3. Build a coalition to support  the injury surveillance system and prevention activities 
• Identify and recruit partners to include in the coalition 
• Identify local and national organizations working on injury prevention in the region 
• Define the existing social, legal and political framework in which an injury surveillance 

system and prevention activities may be established 
4. Determine the appropriate methodology for the surveillance system 

• Define the injury events and data elements to be included in the system 
• Define objectives 
• Develop the data collection instrument and determine the data collection frequency 
• Perform validation 
• Re-evaluate objectives 
• Plan for systemization, maintenance and data security 
• Define key positions 

5. Define and develop an analysis plan for the surveillance data 
• Calculate injury indicators such as frequency, percentage, and crude, specific and 

adjusted rates 
• Calculate years of potential life lost 
• Describe the geographical analysis of the data 
• Define a plan to disseminate and communicate data 

6. Use injury surveillance data to inform injury prevention 
• Using surveillance data to identify injuries in your region 
• Identify potential causal factors of injuries 
• Tie surveillance to action and funding 

7. Define an evaluation plan for the surveillance system and monitor prevention activities 
• Know the steps to evaluating an injury surveillance system 
• Use surveillance data to monitor prevention activities 

8. Design and Implement an Injury Surveillance System in Indian Country. 
 
 
  
  



Section 7: Define an Evaluation Plan for Your Surveillance System; Monitor Prevention Activities 

 

Designing and Implementing Injury Surveillance Systems in Indian Country  
7-6 

Resources & References  
Resources 
Espitia-Hardeman V, Paulozzi L. Injury Surveillance Training Manual. Atlanta, GA: Centers for Disease 
Control and Prevention, National Center for Injury Prevention and Control; 2005. 
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Injury Surveillance 
Bristol Bay Area Health Corporation 

Environmental Health Injury Prevention Program 
 
 
I. Track trooper press releases, news stories and public knowledge for serious 

injuries especially injury death 
 A. Complete surveillance sheet for each injury 
 
II. Monthly review ER Log for injury 
 A. Complete surveillance sheet for each injury 

B. Complete medical record request and review record for each injury that 
circumstances and mechanism of injury are not readily apparent 

 
III. Refer any visits that may be associated with behavioral problems to Behavioral 

Health for review (ie. <21 ETOH, suicide ideation, etc.) 
 
IV. Refer any dog bites not properly reported to Environmental Health personnel 
 
V. Complete Level IV report 

A. Refer most severe/complicated trauma case for month to Level IV 
committee for review 

 
VI. Place death, medevac, hospital admits, ambulance or air transports and dog bites 

in Epi Info. Database 
 
VII. Quarterly complete Performance Improvement report for Injury Prevention/Level 

IV  
 
VIII. Share, generate reports, plan programs, publicize, support grants, evaluate, etc.  
 (with in the bounds of HIPPA mandated confidentiality) 
 
IX. ASAP after FY end, prepare latest 5yr. graphs of injury and alcohol involvement 

for informational and publicity purposes (added 7/27/10) 
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Case Studies in Injury Prevention 
Injury Surveillance-Based “Success Stories” 

Severe Assault Injury Study and Outcomes, San Carlos, AZ 
Background: 

Several years of San Carlos Service Unit (SCSU) Hospital-based Severe Injury Surveillance System (SISS) data revealed 
assault injury was the leading cause of injury hospitalization and the second leading cause of injury death on the San 
Carlos Apache Indian Reservation (SCIR). Assault injury was defined as an injury purposely inflicted by another person(s) 
with intent to injure or kill. This information led to a subsequent descriptive study of severe assault injury on the SCIR (1) 
that more closely examined potential causative and contributing factors. A severe assault injury was defined as resulting 
in one or more days of hospitalization or a fatality. The assault injury study epidemiologically described a number of 
variables for the 60 cases identified for a 3-year period. This was the first effort to epidemiologically describe assault 
injuries in Indian country. 

Problem: 

The descriptive study of severe assault injury provided an important characterization of severe assault injury on one 
Reservation. The study results also disproved some misconceptions about the nature of assault injury. Examples of 
particular findings included: 
 ▪ the typical assault victim was a young local male who had been in a fight with or attacked by a known offender, 

▪ male victims outnumbered female victims at a ratio of 4:1, 
▪ some staff in health care, law enforcement, and social services programs speculated that many assault cases 
would involve domestic violence, child abuse, or elder abuse … this speculation was found to be false, 

 ▪ cases of child abuse and elder abuse were proportionately low, 
 ▪ cases of domestic violence to female victims were important, involving half (6 of 12) of these cases,  

▪ a high proportion of assaults occurred during winter months, and 
▪ an inconsistently documented involvement by referral services (Police, Behavioral Health, Social Services). 

The study examined only severe assault injuries, which omitted those assault victims treated at the ER and released. 
Admittedly, inclusion of the less-severely injured cases may have altered the epidemiologic patterns.   

Outcome: 

The study results opened a multi-disciplinary dialogue at San Carlos about a complex topic that had previously received 
little or sporadic attention. Examples of subsequent activities at San Carlos included: 

▪ a consultative visit by a violence prevention expert brought multiple programs together to discuss violence 
prevention, and the issuance of a San Carlos-specific violence prevention resource guide (2), 
▪ completion of a Community Needs Assessment, that focused on the extent of domestic violence, 
▪ the completion of a study that examined the rates of domestic violence, and secondary adverse health effects 
associated with abuse (3),  

 ▪ the formation of a Domestic Violence Task Force, and 
▪ the enactment of a domestic violence amendment to the Tribe’s Law & Order Code that increased penalties 
and addressed referral processes. 

This study also had an impact beyond San Carlos. The study was replicated at two other Reservation locations: the Fort 
Apache Reservation and the Hualapai Reservation. Both studies had a similar effect in increasing the dialogue about a 
previously under-recognized problem. This study also increased the national dialogue within the IHS Injury Prevention 
program about assault injury and violence prevention in general. 

(1) A Descriptive Study of Severe Assault injuries on the San Carlos Apache Reservation; Kenny R. Hicks, Office of Environmental 
Health & Engineering  ̶  completed as part of the IHS Injury Prevention Fellowship Program, April 1995. 

(2) Violence Prevention in the San Carlos Apache Tribe: Suggestions for Future Action; Kenneth E. Powell, MD, MPH, Nov. 1997. 
(3) Hamby SL and Skupien MB. Domestic violence on the San Carlos Apache Reservation: rates, associated psychological 

symptoms, and current beliefs. The IHS Primary Care Provider 1998; 23: 103-106. 
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The Prevention of Suicide in Alaska’s Tribal
 
Health Care Setting
 

Kyla Hagan, MPH, Epidemiologist, Alaska Native Tribal 
Health Consortium, Alaska Native Epidemiology Center, 
Anchorage, Alaska; Ryan Hill, MPH, Epidemiologist, Alaska 
Field Station, CDC/National Institute for Occupational Safety 
and Health, Anchorage, Alaska; and Lisa Wexler, PhD, MSW, 
Assistant Professor, Community Health Education, 
Department of Public Health, School of Public Health and 
Health Sciences University of Massachusetts, Amherst, 
Massachusetts 

Epidemiology of Suicide in Alaska 
The Alaska Area has the highest suicide rate of all twelve 

IHS service Areas.1 During the period 2000 to 2004, the age-
adjusted suicide rate for American Indians and Alaska Natives 
(AI/ANs) in Alaska was 40.0 per 100,000. This rate is 2.3 
times greater than the rate for White Alaskans (17.4 per 
100,000) and 3.7 times greater than the US All Races 
population (10.8 per 100,000) (see Figure 1).2 

Figure 1: Suicide rates, 2000-2004, age-adjusted 

Suicide is the fourth leading cause of death among Alaska 
Native people, resulting in 229 deaths from 2000 to 2004 (see 
Table 1).2 If the suicide rate among Alaska Natives (40.0 per 
100,000) had been the same as the US All Races suicide rate 
(10.8 per 100,000), 167 fewer Alaska Native people would 
have died from suicide during this 5-year time period. 
Although the US White suicide rate decreased by 12% during 
1979 to 2003, there was no significant change in the suicide 
rate among Alaska Native people during these years.3 

While suicide rates in non-Native populations nationwide 
tend to be higher in older people, the opposite is true among 
Alaska Native people.  Alaska Native people over the age of 55 
are 57% less likely to commit suicide than the US White 

Table 1. Alaska Suicide Mortality Rates, 2000-2004, 
WISQARS 

Both Sexes Males Females 

Race 
Age- Age- Age-

Deaths Adjusted Deaths Adjusted Deaths Adjusted 
Rate Rate Rate 

Am 
Indian/ 
AK 

229 40.0 171 59.9 58 19.8 

Native 

White 403 17.4 326 28.2 77 6.3 
All 650 20.4 508 31.8 142 8.8 
Races 

population 55 and older.  Conversely, suicide is the leading 
cause of death for young Alaska Native people ages 15 - 24 and 
is the second leading cause of death for 25 to 44 year olds. 
Alaska Native males suffer a suicide rate three times that of 
Alaska Native females (Table 1).  Alaska Native males ages 15 
- 24 years suffer the greatest burden.  They are almost nine 
times as likely to die of suicide than US White males in this age 
group (150.8 per 100,000 vs. 17.6 per 100,000 for 2000­
2004).2 Alaska Native youth have the highest suicide rate of 
any IHS Area.4 

The major risk factors for suicide in the general US 
population include mental and addictive disorders (including 
alcohol); easy access to lethal means; a history of previous 
suicide attempts; a history of physical or sexual abuse; a family 
history of suicidality; and recent and severe stressful life 
events.5 Studies specific to AI/AN youth have found that 
previous suicide attempts, family disruption, loss of ethnic 
identity, and a lack of a religious or a spiritual connection put 
these youth at an even higher risk of suicide than youth in the 
general population.5 The results of a 3-year suicide ‘follow 
back’ study of Alaskan suicides showed that risk factors salient 
to medical personnel include a disability or illness, a family 
history of mental illness, previous suicide attempts, aggressive 
behaviors, and substance abuse.6 Access to firearms is also 
seen as a risk factor in a state where two-thirds of all suicide 
deaths involve firearms.7 

A recent, systematic review of suicide prevention 
strategies found that two approaches were effective in 
preventing suicide: educating physicians on the recognition 
and treatment of depression; and restricting access to lethal 
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means. Other interventions, such as public awareness and 
education campaigns, screening programs to identify at-risk 
individuals, and media efforts (e.g., establishing media 
guidelines and educating journalists) “need more evidence of 
efficacy.”8 

Contact with Alaska Health Care System before Suicide 
The 3-year Alaska ‘follow back’ suicide study reviewed 

suicide decedents’ prior access to health care.  It showed that 
64% of all suicide decedents had seen a primary care physician 
within six months of their death.6 Another recent study of 
Alaska Native males who died from suicide in northern Alaska 
found that contact with a primary care provider during the year 
before their death was common in this population.  The 
retrospective case-control study compared 30 suicide cases to 
30 controls matched for race, age, gender, and community of 
residence. Nearly three-fourths of suicide cases received some 
type of care in the region’s medical facilities (regional hospital 
and village clinics) during the 12 months preceding their death. 
Compared to the control group, Alaska Native males who died 
from suicide were 2.8 times more likely to have been treated at 
the hospital, 3.3 times more likely to have received care for an 
injury, and 22.2 times more likely to have been treated for an 
alcohol-related injury during the 12 months preceding their 
death.9 These studies suggest that there may be opportunities 
in the primary care setting to identify those most at risk of 
suicide and refer these patients to appropriate care before they 
choose to end their life. 

Innovative strategies in Alaska 
Within the Alaska Tribal Health System, tribally-operated 

health care organizations are working to reduce suicide in the 
health care setting in innovative ways.  In addition to traditional 
pharmacotherapy, outpatient and inpatient behavioral health 
services and referrals to substance abuse treatment programs, 
several new programs are being implemented to reduce suicide 
rates. Initiatives include depression screening; safe firearm 
storage programs; gatekeeper training for community health 
aides on the recognition of warning signs of suicide; and case 
management services for Alaska Native people at risk of self-
harm.  A few of these programs are highlighted below. 

Depression Screening in a Primary Care Setting and Case 
Management Services.  The Southcentral Foundation, a tribal 
health organization in Anchorage, Alaska, has implemented a 
depression screening and intervention program in a primary 
care setting at the Alaska Native Medical Center.  The 
screening and treatment protocol is modeled after the Institute 
for Healthcare Improvement’s Breakthrough Series.  The 
protocol consists of two main components: a patient 
questionnaire and a provider interview, and was derived from 
the Primary Care Evaluation of Mental Disorders (PRIME­
MD). PRIME-MD is a screening tool designed to assist 
general practitioners in the diagnosis of minor psychiatric 
disorders. 

Screening for depression begins during intake with the 
Certified Medical Assistant or Licensed Practical Nurse. 
Based on responses to an initial set of questions, a second set 
of questions may be asked to gain more information regarding 
the severity of depression.  After this initial screening and an 
interview with the provider, a determination is made if 
antidepressants and/or a referral to behavioral health services 
are needed. Education about self-care for depression is 
provided.  Follow-up phone contact and in-person visits are 
made if anti-depressants are prescribed. Between 2001 and 
2005, 58% of the patients screened positive for depression had 
not had a behavioral health visit or been diagnosed with a mood 
disorder within one year prior to screening.10 Thus, prior to the 
implementation of the screening program, these patients may 
not have been identified as depressed.  This suggests that more 
patients in need of mental health and other services are being 
recognized and helped. 

In May 2006, the Southcentral Foundation launched the 
Denaa Yeets’ (Athabascan for “Our Breath of Life”) Program, 
which provides support and case management services to adult 
Alaska Native men and women who are at risk of self-harm. 
Participants can self-refer or be referred to the program by a 
health care provider.  Participants complete a self-harm survey 
that is used by program staff to develop a care plan.  The care 
plan includes but is not limited to referrals to substance abuse 
treatment programs, housing services, food assistance 
programs, and counseling services.  The program is designed to 
facilitate a sense of individual self-worth, cultural identity, and 
a desire for life by engaging clients and their children in 
cultural activities including talking circles, drum-making, 
fishing, and potlucks (Bergeron D. Personal communication, 
March 28, 2007). 

Referral to Gun Locker and Locking Medicine Cabinets for 
At Risk Youth. A fellow of the Indian Health Service’s Injury 
Prevention Program Development Fellowship implemented an 
intervention in a village in southwest Alaska for parents or 
guardians of youth who have suicide risk factors.  The program 
offered parents locking medicine or gun cabinets to store lethal 
means. Suicidal risk factors considered were trouble with the 
law; history of suicide attempts; diagnosed mood 
disorder/behavioral health involvement; recent traumatic event; 
and alcohol/drug abuse.  Local EMS volunteers installed 
medicine and gun cabinets in the homes of participants. 
Twenty-four referrals for medicine cabinets were made by local 
village health aides and 19 medicine cabinets were successfully 
installed in homes. Seven program participants were referred 
to the program because of the potentially lethal effects of an 
overdose of a medication that was prescribed to a member in 
the home even though none of the youth had risk factors for 
suicide. Five referrals were not home during the installation 
phase of the medicine cabinets. Only two referrals were made 
for gun lockers, so recipients of gun lockers were drawn by 
lottery. Although installation of the medicine and gun cabinets 
was well received, no follow-up on the long term use of the 
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cabinets or the program’s impact on suicide attempts was 
conducted (Hagan KD. Unpublished).  

Hospital-based Interventions in Rural Alaska. The 
Maniilaq Association, a tribal health and social service 
organization in Northwest Alaska is in the process of 
implementing two hospital-based approaches to suicide 
prevention in collaboration with Project Life (a new program 
within Maniilaq Behavioral Health).  The first is a long-term 
postal contact program modeled after a randomized controlled 
trial conducted by Motto and Bostrom.11 This program will 
send letters to people who come into the ED for a suicide 
attempt. The letters are intended to provide unconditional 
support for people as well as decrease help-seeking barriers in 
times of crisis. The letters will be sent by Project Life staff on 
holidays, birthdays, anniversary dates, and periodically 
throughout a three-year period.  Motto and Bostrom found that 
their program significantly reduced the suicide rate among 
clients receiving the letters and for years afterward.  

The regional hospital, in collaboration with Project Life, is 
also implementing a suicide/depression screening process in 
the acute care and emergency department.  In the pilot phase, 
acute care nurses will do the screening. The screening 
instrument consists of two primary questions, one focused on 
depressive symptoms and the other on behavioral risks 
associated with suicide in the region.  If the patient answers 
“yes” to either question, the nurse will then ask seven 
additional questions which are focused on depression and 
suicide risk. If the patient responds affirmatively to any of 
these questions, they will be referred to Maniilaq Counseling 
Services.  The procedures for doing screening and referral in a 
culturally appropriate way are currently in development.  

In addition to supportive letters and acute care screenings 
done in the hospital and clinic, Project Life has a wide variety 
of activities including organizing digital storytelling projects 
focused on cultural and community strengths; raising suicide 
awareness and resilience skills in the classroom; promoting a 
media campaign focused on changing social acceptance of 
suicidal behavior; aiding institutions in the creation and 
implementation of suicide prevention protocols; and providing 
suicide awareness and intervention trainings for clergy, health 
aides, and other community gatekeepers.  The project, which 
builds on findings from several community-based research 
projects,12-13 began in 2006 and is funded by the Substance 
Abuse and Mental Health Services Administration. 

Conclusion 
Suicide prevention initiatives, such as depression 

screening and education about restriction of lethal means, are 
becoming more common in the health care setting. 
Interventions developed within the general population should 
be thoroughly evaluated for cultural appropriateness, 
applicability, and effectiveness before implementation within a 
tribal health care setting. Tribal primary and acute care clinics 
show promise of being an effective place for identifying those 

at-risk and providing education, referral, and support. 
Sustainability of such initiatives is one of the biggest 
challenges that tribal health care organizations will face, as 
most facilities struggle daily with limited financial resources. 
To ensure optimal allocation of limited resources, programs 
need to be evaluated using both primary outcomes (completed 
and attempted suicides, suicidal ideation) and intermediate 
impacts (such as help-seeking behavior, identification of at-
risk individuals, entry into treatment, and antidepressant 
prescription rates).9 Finding effective mechanisms for 
identifying risk factors and intervening in a clinical setting are 
the primary tasks of tribal health care organizations as they 
develop suicide prevention initiatives for their primary care 
settings. 
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Helpful Sites 
Indian Health Service Community Suicide Prevention 

Website: http://www.ihs.gov/NonMedicalPrograms/nspn/index 
.cfm?page=NSPN_A39_S124.cfm 

Suicide Prevention Resource Center: www.sprc.org 
Denaa Yeets Program: http://www.southcentralfoundation. 

com/denaa.cfm 

Alaska Statewide Suicide Prevention Council: 
http://www.hss.state.ak.us/suicideprevention/ 
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Introduction to The IHS Provider Special Issues
 
on Injury Prevention
 

Lawrence R. Berger, MD, MPH, Clinical Assistant Professor of 
Pediatrics, University of New Mexico School of Medicine, 
Albuquerque, New Mexico 

There has been impressive progress toward reducing the 
burden of injuries among American Indians and Alaska Natives 
(AI/AN). Over a period of twenty years (1982 - 1984 vs. 2002 
- 2004), the age-adjusted mortality rate for unintentional 
injuries fell 28%, compared to a 5% decline for the US as a 
whole.1 Many challenges remain, however, in the realm of both 
unintentional injuries (e.g., motor vehicle crashes, falls, and 
poisonings) and intentional injuries (e.g., intimate partner 
violence, other assaults, and suicides). As noted in the 
following articles, for example, the suicide rate for AI/ANs in 
Alaska is almost four times greater than for the overall US 
population; the motor vehicle mortality rate for one American 
Indian community is nearly eight times the national average. 

Our goal for these special issues of The IHS Provider is to 
raise the visibility of injuries as a leading cause of preventable 

mortality and morbidity in American Indian and Alaska Native 
communities. In addition to sharing data for advocacy at the 
local and national levels, we highlight a number of successful 
interventions implemented by tribes, tribal organizations, and 
the IHS. An outstanding characteristic of these programs is 
that they employ strategies shown to be effective by rigorous 
evaluations.  These are the public health equivalents of the 
“evidence-based” approaches recommended for clinical 
medicine. 

Injuries can be devastating for individuals, families, and 
entire communities. We hope that these articles will stimulate 
new energy, and generate additional resources, for the 
prevention of both unintentional and intentional injuries. 

Reference 
CDC. National Centers for Injury Prevention and Control. 
Web-based Injury Statistics Query and Reporting System 
(WISQARS). Accessed on May 30, 2007 at 
www.cdc.gov/ncipc/wisqars. 
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Reduce Injuries: Eliminate Disparities in Child
 
Mortality Rates among American Indian and
 

Alaska Native Children and Youth
 

Lawrence R. Berger, MD, MPH, Clinical Assistance Professor, 
University of New Mexico Department of Pediatrics, 
Albuquerque, New Mexico; L.J. David Wallace, MSEH, Injury 
Prevention Specialist, Motor Vehicle Injury Prevention Team, 
Division of Unintentional Injury Prevention, National Center 
for Injury Prevention and Control, Centers for Disease Control 
and Prevention, Atlanta, Georgia; and Nancy M. Bill, MPH, 
CDR USPHS, Injury Prevention Manager, Indian Health 
Service, Rockville, Maryland 

Introduction 
Disparities in health outcomes among populations have 

many possible causes.  They include socio-economic factors, 
differences in the availability and accessibility of medical 
services, variations in the quality of medical care, lifestyle 
differences, and even genetic influences.1-5 One example of a 
major health disparity is the difference in child mortality rates 
among American Indian/Alaska Native (AI/AN) children and 
White children.6 The overall child mortality rate for AI/AN 
children, ages 1 through 19 years, is 44.28 per 100,000 for the 
years 2000 - 2002.  This rate is nearly 40% higher than that of 
White children in the US (31.94 per 100,000).7 Because injuries 
are the leading cause of death for US children ages 1 - 19, and 
account for 75% of all deaths among AI/AN children in that age 
group,8 we investigated the impact of mortality from injuries on 
the overall child mortality rate in these two populations. 

Methods 
We determined cause of injury, and calculated all-cause 

mortality and age-specific mortality rates, for all AI/AN and 
White children and youth 0 - 19 years of age in the US using 
CDC’s Web-Based Injury Statistics Query and Reporting 
System (WISQARS).7 WISQARS contains mortality data 
compiled by the National Center for Health Statistics (NCHS). 
For the years 2000 - 2002, WISQARS categorizes external 
cause of injury death, and all-cause mortality, from the 
International Classification of Diseases, 10th Revision.9 

Mortality rates per 100,000 population by race, age, and cause 
are automatically calculated in WISQARS using population 
statistics from the US Census Bureau.7 Injury causes described 
here are grouped into several categories including all injuries, 
all unintentional causes, unintentional motor vehicle traffic 
crashes, unintentional pedestrian events, unintentional 
drowning, unintentional fire/burn, unintentional suffocation, 
unintentional poisoning, unintentional falls, homicide, and 
suicide. Because the vast majority of infants die from non-injury 
causes, we analyze infants separately in Tables 1, 3, and 4. 

To determine the contribution of injuries to all-cause 
mortality, we calculated an “adjusted” all-cause mortality rate 
for AI/AN.  The adjusted rate assumes that the AI/AN injury 
mortality rate is equal to the White injury mortality rate.  The 
adjusted rate was obtained by 1) calculating the number of 
excess AI/AN injury deaths by subtracting the White all-injury 
mortality rate from the AI/AN all-injury mortality rate and then 

Table 1.  10 Leading causes of death, American Indians/Alaska Natives and Whites Ages 0-19 years, both sexes, 2000­
2002, United States 
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Table 1.  (continued)
 

Table 2.  Leading causes of injury death, American Indians/Alaska Natives, and Whites, Ages 0-19, 2000-2002, United States 

* Rate per 100,000 population. Rates are not calculated for those causes with fewer than 20 deaths because of 
potential instability.
 

** Pedestrian deaths are included in the motor vehicle traffic category.
 

multiplying the excess death rate by the AI/AN population; 2) 
subtracting the AI/AN excess injury deaths from the total 
number of AI/AN deaths from all causes; and 3) re-calculating 
the AI/AN all-cause mortality rate using the adjusted numerator. 
Using data from Tables 3 and 4, the calculation for adjusted 
AI/AN all-cause mortality rate, age 0 - 19 years would be: 

1. Excess Deaths = 33.9/100,000 – 20.6/100,000 X 
3,396,861 = 452 

2. Adjusted Deaths = 2,482 – 452 = 2,030 
3. Adjusted AI/AN all-cause mortality rate = 2,030 X 

100,000 ÷ 3,396,861 = 59.8 per 100,000. 

Results 
In the 1 - 19 year age group, the number of injury deaths 

(unintentional injury, homicide, and suicide) is far greater than 
the number of deaths from the next seven leading causes 
combined: for AI/AN children, 1,040 injury deaths vs. 182 
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Table 3.  Child mortality by age group and leading cause American Indians/Alaska Natives and Whites, 2000-2002, 
United States 

Age <1 1-4 5-9 10-14 15-19 0-19 total 

Number (%) Number (%) Number (%) Number (%) Number (%) Number (%) 

AI/AN: 
All deaths, all 
causes 1,039 (100) 284 (100) 142 (100) 226 (100) 791(100) 2,482 (100) 

All injury 
deaths* 96 (9.2) 137 (48.2) 91(64.1) 156 (69.0) 672 (85.0) 1,152 (46.4) 

Unintentional 
injury 67 (6.4) 102 (35.9) 83 (58.5) 120 (53.1) 440 (55.6) 812 (32.7) 

Homicide 21 (2.0) 32 (11.3) 6 (4.2) 10 (4.4) 84 (10.6) 153 (6.2) 

Suicide 1 (0.7) 24 (10.6) 138 (17.4) 163 (6.6) 

White: 

All deaths, all 
causes 54468 (100) 10,570 (100) 6 ,777 (100) 8,981 (100) 31,121 (100) 111917 (100) 

All injury 
deaths* 2,504 (4.6) 4,612 (43.6) 3,043 (44.9) 4,668 (52.0) 24,248 (77.9) 39,075 (34.9) 

Unintentional 
injury 1,799 (3.3) 3,843 (36.4) 2,712 (40.0) 3,532 (39.3) 17,366 (55.8) 27,453 (24.5) 

Homicide 563 (1.0) 666 (6.3) 283 (4.2) 370 (4.1) 2,462 (7.9) 3,781 (3.4) 

Suicide 14 (0.2) 672 (7.5) 4,041 (13.0) 4,727 (4.2) 

* Includes “intent unknown” 

deaths from the next seven other causes (ratio of 5.7:1); for 
White children, 35,961 injury deaths vs. 11,339 deaths from 
the next seven other causes (ratio of 3.2:1) (Table 1).   Among 
AI/AN ages 1 - 19 years, the four leading causes of death in 
rank order are unintentional injuries, suicide, homicide, and 
cancer.  Among Whites ages 1 - 19, the four leading causes are 
(in order) unintentional injuries, cancer, suicide, and homicide. 

The situation is different for infants under one year of age, 
where congenital anomalies, SIDS, and the consequences of 
short gestation are the leading causes of death in both 
populations. Among AI/AN infants, unintentional injury ranks 
fourth as a leading cause of death, and homicide ninth.  Among 
White infants, unintentional injury ranks seventh as a leading 
cause of death (Table 1) while homicide ranks fourteenth. 

Mortality Rates by Cause and Age Group 
Motor vehicle traffic crashes were the leading cause of 

injury death among AI/AN and White children and youth ages 
0 - 19 years, with the AI/AN rate 1.5 times greater than the 
White rate (Table 2).  Suicide and homicide were the second 
and third leading causes of injury death among AI/AN children 

and youth, with rates 1.9 times greater than rates for White 
children and youth.  The causes of injury with the least 
disparity for AI/AN children and youth were unintentional 
poisoning and unintentional falls.  Injury death rates from these 
causes for AI/AN children and youth were only slightly higher 
or the same as rates for Whites (rate ratio of 1.3 and 1.0, 
respectively) (Table 2). 

As a percentage of all AI/AN deaths to children and youth, 
injuries ranged from 9% of deaths among infants to 85% of the 
deaths to teens aged 15 - 19 years (Table 3).  The importance 
of injuries as a leading cause of death among AI/AN children 
and youth increases dramatically after infancy, and goes up 
with each age group.  For ages 0 - 19 years combined, almost 
half of all AI/AN deaths were due to injuries, compared to just 
over a third of the deaths among Whites (Table 3).  For the age 
groups 1 - 4 and 15 - 19 years, the percentage of deaths due to 
unintentional injuries was similar for both AI/AN and Whites 
(36% and 56% respectively).  Homicide was responsible for a 
relatively large proportion of the deaths to young AI/AN 
children (2% of infants, 11.3% of ages 1 - 4) and older teens 
(10.6% of ages 15 - 19). 
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 Table 4.  Child Mortality Rates* by Age Group American Indians/Alaska Natives and Whites 2000-2002, United States
 

Age <1 1-4 5-9 10-14 15-19 0-19 total 
Injury mortality rates 
AI/AN unadjusted 69.6 21.4 10. 4 16.9 76.5 33.9 
AI/AN adjusted 27.1 12.5 6.4 9.4 49.8 20.6 
White 27.1 12.5 6.4 9.4 49.8 20.6 

All-cause mortality rate 
AI/AN unadjusted 753.6 45.3 16.6 24.8 91.4 73.1 
AI/AN adjusted 710.8 36.4 12.5 17.3 64.7 59.8 
White 590.6 29.3 14.4 18.4 65.0 59.2 

3-year population 
AI/AN 137,878 626,519 857,174 909,675 865,615 3,396,861 
White 9,221,896 36,091,523 47,155,295 48,734,576 47,893,599 189,096,889 

* Per 100,000 population. 
† All-cause mortality rates have been re-calculated based on injury mortality rates equal to US White rates. 	AI/AN 

adjusted all-cause mortality rate = (total deaths – excess injury deaths) X 100,000 ÷ AI/AN 3-year population 

Injury mortality rates were highest among AI/AN infants 
(69.6 per 100,000) and older teens 15 - 19 years (76.5 per 
100,000) (Table 4).  When the AI/AN all-cause mortality rate 
was adjusted for the excess injury rate, the new adjusted all-
cause mortality rate for AI/AN ages 0 - 19 years was essentially 
the same as the White rate (59.8 per 100,000 vs. 59.2 per 
100,000) (Table 4 and Figure 1).   Adjusted all-cause mortality 
rates for AI/AN were lower than for White rates in age groups 
5 - 9, 10 - 14, and 15 - 19 years, but AI/AN adjusted rates 
remained higher among infants and 1 - 4 year olds (Table 4). 

Discussion 
A striking finding is that the overall child mortality rates 

for AI/AN and US White populations, ages 0 - 19 years would 
be essentially equal (59.8  vs. 59.2 per 100,000, respectively) if 
AI/AN child injury rates were reduced to those of the US White 
population. In some age groups (5 - 9, 10 - 14, and 15 - 19 
years) the overall child mortality rates would be lower among 
AI/AN children. Only among infants and 1 - 4 year olds would 
the overall child mortality rate remain higher among AI/AN 
children (Table 4 and Figure 1). 

Targeting injury prevention to AI/AN children and youth is 
especially warranted in light of the age distribution of the 
AI/AN population. According to the 2000 Census, 33.3% of 
individuals who are American Indians or Alaska Natives are 
under the age of 18. Almost 40% of persons who are Navajo, 
Sioux, or Alaska Natives are under 18 years of age.  This 
compares to 25.6% of the total US population.10 

If the injury death rate among AI/AN children and youth 
(birth to 19 years) had been reduced to the rate of White 
children and youth the same age, an estimated 452 AI/AN 
injury-related deaths from 2000 - 2002 would have been 

prevented.  Reducing child injury rates among AI/AN children 
and youth (birth to 19 years) from 34 to 21 per 100,000 (the 
current rate for Whites and a 38% reduction) is an ambitious 
goal, but feasible.  From 1982 to 2002, unintentional injury 
mortality rates among AI/AN children aged 0 - 9 years 
decreased 39%. During this same time period, rates for White 
children decreased 51%. Among AI/AN youth aged 10 - 19 
years, unintentional injury death rates decreased 28%; the 
decrease among White youth was 30% (CDC, NCIPC, 
unpublished study).  Although AI/AN unintentional injury 
death rates have decreased over time, the overall injury 
disparity compared with rates for Whites persists.6 

Our findings are subject to at least two limitations. First, 
AI/AN mortality rates probably underestimate the true rates 
because of misclassification of race on state death certificates. 
The extent of racial miscoding in AI/AN children and youth is 
not well-defined, but our reported AI/AN mortality rates 
should be considered conservative (under-estimates, rather 
than over-estimates).11,12 Second, cause-specific rates of infant 
deaths are complicated by diagnostic ambiguities.13 

Differentiating among unintentional suffocation, SIDS, and 
child abuse, for example, often requires  a postmortem 
examination, death scene investigation, and detailed review of 
case records.14 Particularly in AI/AN communities, geographic 
isolation, lack of resources, an absence of tribe-specific child 
mortality review teams, and cultural practices can be barriers to 
fulfilling these requirements. 

Conclusion 
Few health disparities have such potential for elimination 

as the discrepancy in child mortality rates among American 
Indian and Alaska Native children.  In 2000, The IHS Injury 
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Prevention Program and the American Academy of Pediatrics 
hosted a Senate briefing in Washington, DC, including the 
testimony of AI/AN people about the burden of childhood 
injuries and the need for additional resources. More recently, 
the national Tribal Injury Prevention Steering Committee 
(TSC) has requested of Congress $10 million over five years to 
expand the capacity-building injury prevention program for 
tribes. While great strides have been made in establishing 
child passenger safety programs in AI/AN communities, injury 
prevention programs that target adolescents,15,16 and 
interventions to prevent all forms of child maltreatment,17-21 

deserve more emphasis among native populations. Many 
injury prevention strategies are effective,22-34 but too few are 
fully implemented in AI/AN communities.35-37 

Reducing childhood injuries requires on-going efforts.  For 
example, every newborn requires a car safety seat before leaving 
the hospital, and programs to enforce traffic safety laws must be 
repeated often or they lose their effectiveness.  There is a need 
for expanded collaborations among tribal nations, the IHS, and 
other national agencies and organizations, such as the Bureau of 
Indian Affairs Highway Safety Program, Department of Justice, 
and law enforcement groups. 

The Committee on Native American Child Health and the 
Committee on Injury and Poison Prevention of The American 
Academy of Pediatrics published a joint statement noting that 
“strong advocacy is needed to promote childhood injury 
prevention as an important priority for federal agencies and 
tribes.”37 By highlighting the dramatic impact of child injury rates 
on overall child mortality, we hope injury prevention programs will 
be continued and expanded at the local, state, and national levels. 
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Introduction and Background 
Motor vehicle injuries are a large public health burden for 

Americans Indians and Alaska Natives (AI/AN).  In 2000, the 
overall motor vehicle injury death rate (age-adjusted) was 27.5 
per 100,000 for American Indians/Alaska Natives versus 15.5 
for US All Races.  In Arizona, the rate was 76.8 for American 
Indians and 19.9 for All Races.1 Motor vehicle injuries are an 
even more severe problem among members of the San Carlos 
Apache Tribe in eastern Arizona.  In 2000, the motor vehicle 
injury death rate was 117 per 100,000 for American Indians 
who resided on the San Carlos Apache Reservation.2 

The San Carlos (SC) Apache Indian Reservation is located 
in east central Arizona, 110 miles east of Phoenix.  There are 
10-12,000 tribal members residing on the reservation’s 2,812 
square miles. Tribal enterprises include a hotel and casino 
resort, convenience stores and gas stations, a 
telecommunications company, a construction aggregate supply 
company, and a saw mill.  The unemployment rate in 2003 was 
24.8%. There is an IHS hospital at San Carlos which serves 
primarily as an out-patient facility, and a satellite clinic about 
30 miles east in Bylas, where there is also a police department 
sub-station. The SC tribal police department has 23 full-time 
officers.  There are three full-time tribal judges. 

The motor vehicle injury problem on the reservation is 
exacerbated by two factors:  minimal occupant restraint use 
and alcohol consumption by drivers.  In 2002, occupant 
restraint use on the reservation was 21% for drivers, 10% for 
adult passengers, and 0% for child car seats.3 In comparison, 
the overall safety belt use rate for Indian country (excluding 
Navajo), was 55% and 81% for the United States overall.4,5 A 
1999 study of motor vehicle crashes (MVCs) on the 
reservation’s four major roadways found that 24% of all 
crashes involved alcohol.  Alcohol was involved in 50% of 
crashes with a fatality and 38% of all injury crashes.7 

Evidence-based strategies refer to injury prevention 
interventions that research has proven to reduce injuries.8-11 

Table 1 summarizes the population-based interventions to 

Table 1.  Population-based interventions to reduce motor 
vehicle occupant injuries: Recommendations of the Task 
Force on Community Preventive Services8 

Use of Child Safety Seats 
Child safety seat laws 
Community-wide information and enhanced 
enforcement 
Distribution and education campaigns 
Incentive and education Programs 

Use of Safety Belts 
Safety belt laws
 
Primary enforcement laws
 
Enhanced enforcement
 

Reducing Alcohol- Impaired Driving 
.08 blood alcohol concentration (BAC) laws 
Lower BAC laws for young or inexperienced 
drivers 
Minimum legal drinking age laws 
Sobriety checkpoints 
Intervention training programs for servers of 
alcoholic beverages 
Mass media campaigns 
School-based instructional programs 

reduce motor vehicle occupant injuries recommended by the 
US Task Force on Community Preventive Services.12 

Methods 
In December 2004, the San Carlos Police Department 

established a motor vehicle injury prevention program with 
funds from the Centers for Disease Control and Prevention 
(CDC). The Motor Vehicle Injury Prevention (MVIP) Program 
was funded for four years to implement evidence-based 
strategies to reduce motor vehicle-related injuries and deaths. 
It currently employes one full-time coordinator.  The MVIP 
Program’s interventions and programs were selected  from The 
Guide to Community Preventive Services, a systematic review 
of community-based interventions.12 Planned program 
activities included increased sobriety checkpoints, efforts to 
lower the legal limit to 0.08% blood alcohol concentration 
(BAC) for drivers on the reservation, and a public information 
media campaign. 

In its first years of operation, the SC MVIP Program 
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Figure 1. Driving Under the Influence (DUI) arrests and 
crashes with injuries  and/or fatalities on the San Carlos 
Apache Reservation, 2004-2006 

focused on reducing alcohol-associated crashes. The program 
conducted sobriety checkpoints and implemented a 
comprehensive media campaign from 2005 through 2006.  At 
a sobriety checkpoint, law enforcement officers systematically 
stop vehicles to assess drivers’ level of alcohol or other drug 
impairment.  Field sobriety and breathalyzer tests were utilized 
to assess alcohol impairment.  The program reviewed sobriety 
checkpoint resources (manuals, policies, procedures, 
educational materials, media resources) from the Bureau of 
Indian Affairs Indian Highway Safety Program; Internet sites 
(e.g., the National Highway Traffic Administration website, 
www.nhtsa.gov); and by personal visits to other tribal and non-
tribal police departments.  Standard operating procedures were 
developed and approved for use by the SC Tribal Law and 
Order Committee. The locations, times of day, and days of the 
week for checkpoints were determined with anecdotal evidence 
and police crash reports.  Sobriety checkpoints were conducted 
by the Police Department’s DUI Task Force, which was 
instituted by the MVIP Program. 

The comprehensive media campaign used both fee and 
non-fee based media. The media included the tribal newspaper 
and radio station, the local casino marquee, and public bulletin 
boards. Focus groups were held to develop specific and 
culturally appropriate messages.  Messages were advertised 
more frequently during tribal and national holidays. 

Approval for publication of this report was obtained from 
the San Carlos Apache Police Department. 

Results 
Between 2004 through 2006, there were 1,104 DUI arrests 

and 21 sobriety checkpoints involving 7,536 vehicles.  An 
aggressive education and marketing campaign included 38 
public service announcements and 21 community media 
events.  These efforts were associated with a 33% increase in 
Driving Under the Influence (DUI) arrests, a 20% reduction in 
crashes involving injuries and/or fatalities (Figure 1), a 33% 

reduction in nighttime crashes, and 27% reduction in overall 
police-reported crashes.  By contrast, driver, adult passenger, 
and child restraints – which were not specifically targeted for 
intervention in 2004 through 2006 — increased a very modest 
8%, 6%, and 5%, respectively (Table 2). 

Discussion/Conclusions 
Sobriety checkpoints and a comprehensive anti-DUI 

media campaign are effective tools for use in American Indian 
communities. That the largest (33%) decline in motor-vehicle 
crashes occurred during night-time hours supports the 
conclusion that the DUI campaign contributed to decreased 
drinking and driving. 

Our results are consistent with The Guide to Community 
Preventive Services findings that sobriety checkpoints can 
reduce injuries, deaths, and overall crashes.  Several factors 
contributed to our program’s success: 

•	 Basing the MVIP Program in the Tribal Police 
Department 

•	 Forming extensive partnerships 
•	 Establishing a DUI Task Force 
•	 Hiring a uniquely-qualified program coordinator 
•	 Obtaining consistent funding 
•	 Demonstrating community support 
•	 Providing incentives to participating police 

officers 

The establishment of the MVIP Program was a direct 
result of the foresight and commitment of the Tribal Police 
Department.  The department’s leaders recognized the need for 
a comprehensive prevention effort; the importance of reliable 
data collection for planning and evaluation; and the value of 
extensive partnerships.  Having the MVIP Program housed in, 
and managed by, the police department led to tribal ownership 
of the program from its very inception. 

Program partners included federal agencies (e.g., Indian 
Health Service, Centers for Disease Control and Prevention, 
Bureau of Indian Affairs), multiple law enforcement agencies 
(tribal, state, county, and city municipalities), a private-sector 
marketing firm, the non-profit Intertribal Council of Arizona 
(ITCA), and several tribal programs. 

The DUI Task Force consisted of police officers, police 
department administrators (the chief of police and police 
captain), and the MVIP Program Coordinator.  Having a 
designated Task Force allowed the department to focus 
enforcement resources on drinking and driving, improve 
communication with other police jurisdictions, create a 
strategic plan, and sustain the initiative over time  .Long-term 
(four-years) financial support has enabled the program to 
carefully plan, implement, and evaluate the interventions. 
Major expenses included police officer overtime pay and 
equipment for the sobriety checkpoints. 

The Program Coordinator is a San Carlos Apache tribal 
member with training in injury prevention and accounting, skill 
in using computers for desktop publishing and database 
searches, and experience as a tribal employee with SC law 
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Table 2.  Summary of data related to the San Carlos Motor Vehicle Injury Prevention Program, 2004-2006.
 

Item 
2004 2005 2006 

Change from 
2004-2006 

Driving Under the Influence 

# of DUI* arrests 308 385 411 33.4 % 

# of sobriety checkpoints 0 9 12 12 

# vehicles stopped at DUI checkpoints 0 3,644 3,892 3,892 

Media 

# of unpaid PSAs**, newspaper articles, local access channel 0 3 4 4 

# of paid PSAs, newspaper articles, local access channel 0 11 20 20 

# of community media events 0 9 12 12 

Total crashes 

# of police-reported crashes 338 276 247 - 26.9% 

# of crashes occurring in “daytime” (6 AM – 5:59 PM) 191 159 142 - 25.7 % 

# of crashes occurring at “nighttime” (6 PM – 5:59 AM) 146 102 98 - 32.9 % 

Crashes with injuries and/or fatalities 

# of crashes with injuries and/or fatalities 104 87 83 -20.2 % 

# of fatal crashes 6 6 5 -16.6 % 

Observed occupant restraint use (%) 

Drivers 13.2 20.9 20.8 7.6 % 

Adult passengers 4.7 15.7 10.3 5.6 % 

Children under 9 years 0 8.5 5.1 5.1 % 

*Driving Under the Influence 
**Public service announcements 

enforcement and the Tribal Housing Authority.  She has been 
able to bridge the disciplines of public health and law 
enforcement, and to work closely with community members, 
tribal agencies, and policy makers. 

A survey in 2005 revealed extensive community support. 
Ninety-four percent of the respondents indicated it was “very 
important” to do something to reduce drinking and driving on 
the SC Apache Reservation, and 81% favored conducting 
sobriety checkpoints. 

Our experience is consistent with factors associated with 
successful sobriety checkpoint programs nationally: an active 
local task force to manage checkpoints, available financial and 
human resources, an effective communication strategy, and 
support from the general public and officials to deter alcohol 
impaired driving.13-16 Also of great value was the use of 
incentives to encourage participation by police officers in the 
DUI effort.  Incentives included “home-cooked” meals before 
the checkpoints; awards (food, windbreakers, jackets) for 
exceptional performance; and an expense-paid trip to a 
national traffic safety conference for the officer with the most 
DUI arrests in a calendar year.  The incentives were especially 
important in the face of a chronic shortage of police officers. 

Conclusion 
In May, 2007, the San Carlos Apache Tribal Council 

passed two important motor vehicle-related resolutions.  The 
first lowers the presumption of alcohol impairment from a 
BAC of 0.10% to 0.08%.  The second establishes a primary 
occupant restraint law for the SC Apache Reservation.  Both 
these resolutions are expressions of a commitment to save lives 
and reduce injuries. They are also an expression of tribal 
sovereignty, in that the SC code will be a primary law while 
Arizona’s adult occupant restraint law provides for only 
“secondary” enforcement (that is, seat belt citations can only 
be issued if a vehicle is stopped for some other violation). 

The SC MVIP Program plans to increase its efforts to 
reduce alcohol-impaired driving by conducting sobriety 
checkpoints, increasing the frequency of BAC testing, and 
adopting uniform standards for coding on police reports.  It 
will also seek to vigorously publicize and enforce the primary 
occupant restraint law. 

The combination of police enforcement efforts, educating 
the public and stakeholders about the seriousness of motor 
vehicle crashes and methods of prevention, and advocating for 
needed policy change all greatly enhance the ability of tribe to 
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save lives and reduce suffering.  We recommend these 
evidence-based strategies to other tribal communities seeking 
to reduce motor vehicle-related injuries and fatalities. 

For further information about the San Carlos MVIP 
Program, please contact: 

Christine Reede, San Carlos MVIP Program 
Coordinator 
Phone (928) 475-2338 
Fax (928) 475-2805 
E-mail creedescpd@yahoo.com 

Acknowledgements 
The authors would like to thank Police Chief Alejandro 

Benally for his leadership and foresight to move the Police 
Department into an era of prevention; CPT Angelena B. 
Johnson for leading the DUI Task Force; the officers of the San 
Carlos Police Department for their dedication to conduct 
sobriety checkpoints, and especially Officer Anthony 
Tewawina for the most DUI arrests in 2005 and 2006.  We also 
appreciate CAPT Jon S. Peabody, IHS, for his technical review 
of this report.  The San Carlos Motor Vehicle Injury Prevention 
Program was funded by the Centers for Disease Control and 
Prevention (Reference U17/CCU924093-02). 

References 
1.	 Web-based Injury Statistics Query and Reporting 

System (WISQARS): Fatal death reports. Accessed 
on May 4, 2007 at www.cdc.gov/ncipc/wisqars. 

2.	 Mrela CK. Health Status Profile of American Indians 
in Arizona, 2000 Data Book. Phoenix, Arizona. 
Arizona Department of Health Services. April 2002. 
http://www.azdhs.gov/plan/report/hspam/indian00.pdf. 

3.	 Piontkowski S.  Seat belt observation data, IHS San 
Carlos Service Unit, 2007.  Unpublished. 

4.	 Leaf WA, Solomon MG. Seat Belt Use Estimate for 
Native American Tribal Reservations (October 2005). 
Washington, DC:  National Highway Traffic Safety 
Administration; Report No.  DOT HS 809 921. 

5.	 Glassbrenner D, Ye J. Seat Belt Use in 2006 – Overall 
Results (November 2006). Washington, DC:  National 
Highway Traffic Safety Administration; Report No. 
DOT HS 810 677. 

6.	 Deleted during revision. 
7.	 Crump W. A descriptive study of motor vehicle 

crashes on four major roads located on the San Carlos 
Apache Reservation (1999).  San Carlos, Arizona: 
Indian Health Service. Unpublished. 

8.	 Centers for Disease Control and Prevention. Motor-
vehicle occupant injury: strategies for increasing use 
of child safety seats, increasing use of safety belts, 
and reducing alcohol-impaired driving.  A report on 
recommendations of the Task Force on Community 
Preventive Services.  MMWR. 2001;50(RR07):1-13. 

9.	 Alcohol impaired driving.  Insurance Institute for 

Highway Safety Status Report. 2005;40(4):1-8. 
10. Centers for Disease Control and Prevention.  	National 

Drunk and Drugged Driving Prevention Month – 
December 2004. MMWR. 2004;53:1103. 

11. National Highway Traffic Safety Administration.  	The 
nation’s new strategy to stop impaired driving. 
Washington DC: Department of Transportation (DOT 
HS 809 746); 2004. 

12. Motor Vehicle Occupant Injury. Guide to Community 
Preventive Services Website.  Centers for Disease 
Control and Prevention.  Accessed on May 7, 2007 at 
www.thecommunityguide.org/mvoi/. 

13. Fell JC, Ferguson SA, Williams AF, Fields M. Why 
are sobriety checkpoints not widely adopted as an 
enforcement strategy in the United States?  Accident 
Analysis and Prevention. 2003;35:897-902. 

14. Bureau of Indian Affairs, Indian Highway	 Safety 
Program.  Impaired Driving Assessment. 
Albuquerque, NM; March 6-10, 2006. 

15.	 National Highway Traffic Safety Administration. 
Grassroots support for impaired-driving law 
enforcement crackdown efforts. Washington DC: 
Department of Transportation (DOT HS 810 364); 
2006. 

16.	 International Association of Chiefs of Police.  Impaired 
Driving Guidebook: Three keys to renewed focus and 
success. June 2006. Access April 16, 2007 at: 
http://www.nhtsa.dot.gov/people/injury/enforce/ImpD 
rGuidebook/images/ImpDrvGuide.pdf. 

July 2007 THE IHS PROVIDER 212 

Appendix 
1-26



The Bemidji Area IHS Sleep Safe Program:
 
Increasing Smoke Alarm Usage in American
 

Indian Head Start Homes
 

CAPT Diana M. Kuklinski, MS, RS, Director, Environmental 
Health Services Section, Bemidji Area Indian Health Service, 
Bemidji, Minnesota; and Harold Cully, BS, RS, Area Injury 
Prevention Specialist, Oklahoma Area Indian Health Service, 
Oklahoma City, Oklahoma 

Introduction 
The Bemidji Area Indian Health Service (BAIHS) Injury 

Prevention (IP) Program, part of the Environmental Health 
Service Section, provides services to 34 reservations in 
Minnesota, Wisconsin, and Michigan.  Our program strives to 
reduce injury rates of American Indians (AI) by increasing 
tribal capacity in developing and implementing comprehensive 
local programs.  This is achieved by IHS and tribal 
environmental health and injury prevention staff working in 
partnership with local communities in implementation of IP 
programs.  

Although fire-related deaths and disparities have been 
declining gradually over the past two decades, the residential 
fire mortality rate for American Indians and Alaska Natives 
(AI/AN) is 1.5 times the national All Races rate.1 In AI/AN 
populations, fire mortality rates vary geographically; they are 
highest in the north-central and middle western US and Alaska, 
where rates are 10 times the national All-Races rates.2 The 
majority of fatal residential fires for all races combined occur 
in homes with absent or inoperable smoke alarm(s).3 Other 
major risk factors include smoking, alcohol impairment, and 
physical disability.  

Young AI/AN children (preschoolers) and elders are at 
highest risk of residential fire-related mortality1. The high rate 
of fire-related mortality in children has been attributed to their 
1) limited ability to independently and/or quickly escape from 
a house fire; 2) lack of understanding of the need to escape 
from fire; and 3) difficulty in awakening from a deep sleep 
when a smoke alarm sounds.4 In the Bemidji Area, young AI 
children aged 0 - 4 years old are at the highest risk of fire-
related death (10.9 per 100,000)(Figure 1).1 This is over three 
times higher than the All-Races rate for this age group (3.6 per 
100,000) in Bemidji Area.  Thus, Bemidji Area IHS has 
prioritized implementing fire safety programs aimed at 
reducing the exceedingly high rate of fire injury in young AI 
children. 

Figure 1.  Age specific fire- and burn-related deaths per 
100,000 population, American Indians vs. All Races, by 
selected age groups, Minnesota, Wisconsin, Michigan 
combined (Bemidji Area IHS States), 1989-1998* 

*Data presented are for years prior to implementation of the 
Sleep Safe Program 

Since the first residential smoke alarm was patented in 
1969,5 they have proven to reduce residential fire-related death 
by 40 - 60 percent.6 Although over 90 percent of homes in the 
US are reported to have at least one smoke alarm,7 this is often 
not the case for AI/AN populations. In some AI/AN 
communities, fewer than half of the homes surveyed had even 
one operable smoke alarm, and smoke alarms were often 
disconnected due to frequent “nuisance” alarms from cooking 
or moisture from bathrooms.8-10 Factors contributing to 
nuisance alarms in AI/AN homes include small home size 
(<1,000 square feet), prevailing use of frying as a cooking 
method, and location and type of smoke alarm installed.8,9,11 

Many AI/AN children are enrolled in Head Start.  Tribal 
Head Start grantees are funded through the Administration for 
Children and Families, Head Start Bureau, United States 
Department of Health and Human Services.  The IHS Head 
Start Program, through an interagency agreement with the 
Head Start Bureau, provides preventive health support services 
for AI/AN grantees.  Nationally, 197 tribal Head Start and 
Early Head Start programs provide comprehensive health, 
education, nutritional, and other developmental services to 

July 2007 THE IHS PROVIDER 213 

Appendix 
1-27



   

25,911 AI/AN children ages 0 - 5 years in the US.12 The local 
Head Start provides a central meeting place where children and 
parents congregate, classroom instruction and parent meetings, 
and education and interaction on a variety of topics, including 
health and safety.  These messages are further reinforced by 
required home visits conducted by Head Start staff.   

Several studies have shown that residential fire injury 
rates declined after targeting high-risk neighborhoods with 
smoke alarm installation combined with an education and 
media campaign.13 Further, one study showed that Head Start 
home visitors were successful in increasing education and 
usage of smoke alarms in homes of Head Start children.14 

Consistent with these strategies, we created the Sleep Safe 
Program in 1998.  The goal of this program is to reduce 
residential fire-related mortality in AI/AN children ages 0 - 5 
years through provision of education and installation of smoke 
alarms.  This program is a collaborative partnership between 
the IHS Division of Environmental Health Services, the US 
Fire Administration, and the IHS Head Start Program.  It 
emphasizes community partnering via tribal Head Start 
programs, proper selection and location smoke alarms, 
education and reinforcement of fire safety educational 
messages, initial and follow-up home visits to assess smoke 
alarm operability, and proper installation of smoke alarms.  

Methods: Sleep Safe Program Development 
Indian Health Service Environmental Health Program staff 

coordinate the Sleep Safe Program’s activities, with the lead 
Coordinator from the Oklahoma Area IHS and two co­
coordinators from Bemidji Area IHS.  The initial planning for this 
program involved a meeting in 1998 between IHS Environmental 
Health and IHS Head Start representatives to develop an outline 
for the curriculum.15 The curriculum was intended to be flexible, 
based on the recognition that each community has a different set 
of needs, challenges, partners, and potential risk factors for fire-
related injury. We also wanted to ensure flexibility for each site 
in designating their Sleep Safe Coordinator.  The curriculum was 
drafted using a format consistent with that used in other Head 
Start educational materials.  Additionally, activities were 
developed to meet Head Start performance standards in 
community partnering and safety. 

Tribal Head Start programs are solicited annually to apply for 
the Sleep Safe Program.  The University of North Carolina School 
of Public Health (UNC) provided assistance with development of 
a one-day annual Coordinator’s workshop and on-going evaluation 
and monitoring for Sleep Safe sites participating between 1999 ­
2001. They also evaluated the Sleep Safe curriculum annually and 
assisted in revising the program materials. 

The initial curriculum consisted of four “guides” from 
which feedback was obtained by conducting three focus groups 
(3 - 6 participants each) of Arizona tribal Head Start teachers 
and community members who had reviewed and applied the 
materials at their respective sites.  Input from the focus groups 
was used to improve clarity, readability, ease of application, 

content, and activities of the curriculum.  A facilitator’s guide 
from a resource manual previously developed through a 
collaborative project with the US Fire Administration to assist 
AI/AN communities in developing effective fire safety 
programs16 was used to guide the focus group sessions.    

Evaluation and revision of materials are key to ensuring 
the effectiveness of the Sleep Safe Program.  On-going review 
of program implementation is accomplished through 
interviews with coordinators, evaluation of the curriculum and 
annual coordinator’s workshops, retrospective data review, and 
quality assurance (QA) visits to homes by environmental 
health staff.  The following are core components of the Sleep 
Safe Program: 

Community partnering. Head Start’s emphasis on 
community partnering allows each site to take advantage of 
local partners that can assist in implementation of their 
program.  Such partners include environmental health, injury 
prevention, public health nursing, community health 
representatives, housing and fire departments, Honoring our 
Children (a Wisconsin program), and others.  These partners 
assist with program implementation including training, data 
collection and analysis, and installation of smoke alarms. 

Curriculum. The original curriculum was expanded from 
four to eight guides (Figure 2) and is used by project 
coordinators and their partners in developing and 
implementing their local comprehensive fire safety programs. 

Training. An annual two-day workshop brings 
coordinators and their environmental health partners together 
to learn program goals and objectives, and administrative and 
technical requirements for project implementation. After the 
workshop, coordinators provide training to local Head Start 
staff, home visitors, parents, and Head Start students. 

Home visits are provided by trained visitors initially and 
during follow-ups 2 - 8 months later. 

Installation of photoelectric smoke alarms equipped with 
ten-year lithium batteries.  Photoelectric smoke alarms were 
selected due to their lower rate of nuisance alarming.8,9 We did 
not provide ionization models with hush buttons because 1) 
they are prone to nuisance alarming; and 2) many people tend 
to disable the smoke alarm rather than repeatedly activating the 
hush button.17 Sites prioritize installation of smoke alarms to 
ensure that each home has at least one working smoke alarm. 
Additional smoke alarms, as available, are installed on each 
level of the home and in sleeping rooms.  

Data tracking during home visits. The one page form 
collects smoke alarm presence and operability data during 
initial and follow up visits. 

Each Sleep Safe site’s progress is monitored via quarterly 
progress reports submitted to the IHS Sleep Safe Program 
Coordinator.  These reports provide process data such as the 
number of initial and follow-up home visits conducted, smoke 
alarm operability, number of smoke alarms installed, training 
provided, and descriptions of other activities conducted. 
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Figure 2.  Core components and purpose of the Sleep Safe Program Curriculum Guides*
 

Curri  Guides culum

Component Purpose 

1. Coordinator’s Guide 
Describes the roles and responsibilities of coordinators and 
EHO’s in implementing program activities 

2. Environmental Health Officer (EHO) Guide 
Describes how to plan an effective smoke alarm distribution program, 
including installation, data collection, and follow-up activities 

3. Smoke Alarm Distribution Guide 

4. Teacher’s Guide 
Describes fire safety educational activities that can be provided 
to parents and children by Head Start teachers 

5. Staff and Childcare Provider’s Guide 

6. Children’s Guide 

7. Tribal Partnerships Guide 
Describes how to expand fire safety partnerships and activities 
to the larger community 

8. Resource Guide 
Provides additional resources and Internet sites for fire safety 
information and activities 

*Developed by IHS, USFA, and UNC to support the Sleep Safe Program 

Because the goal of the Sleep Safe Program is to ensure at 
least one operable smoke alarm per Head Start student, impact 
data tracked are the percent increase in homes with at least one 
working smoke alarm as determined during initial and follow-
up home visits. Anecdotal stories of Sleep Safe Program-
installed smoke alarms alerting residents to fire are also 
collected and documented. 

Results 
Since fall 1999, 76 tribal Head Start grantees across the 

country have participated in the Sleep Safe Program as new or 
continuing sites. These programs have distributed over 20,000 
smoke alarms.  The results presented below focus on the efforts 
of the Bemidji Area IHS in implementing this program.  

From 1999 to May 2006, the Sleep Safe Program has been 
implemented by 20 of the 27 Bemidji Area tribes with Head 
Start programs.  Seven of the sites participated for four or more 
years, two participated for six years, and four participated for 
only one year.  Bemidji Area IHS Sleep Safe sites installed 
7,125 smoke alarms.  The Minnesota Department of Health 
provided 984 of these smoke alarms.  The cost of the smoke 
alarms installed by BAIHS Sleep Safe sites totals an estimated 
$106,876. 

Prior to implementing the Sleep Safe Program in the 
BAIHS, we observed on several reservations that less than 50 
percent of homes had at least one working smoke alarm.  This 
is typical of sites in their first year of participation.  Continuing 
Sleep Safe sites see many families re-enrolling their students 

for several years of Head Start, and their baseline smoke alarm 
operability tends to increase each year.  During FY2005 and 
FY2006, among all sites in the Bemidji Area, smoke alarm 
operability increased 40 percent, from a baseline of 70 percent 
(N=965) to 99 percent (N=724) on follow-up visits (Figure 3). 
Because of the documented effectiveness of smoke alarms in 
reducing deaths in residential fires, the observed increase in 
smoke alarm operability would predict a decrease in residential 

Figure 3.  Percentage of homes with at least one working 
smoke alarm, initial and follow-up home visits, Sleep Safe 
Program Sites 
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fire mortality.  Among American Indian/Alaska Native 
children ages 0 - 4 years living in the three states of the Bemidji 
Area (Michigan, Minnesota, and Wisconsin), there have been 
only two residential fire deaths in the five-year period 2000 ­
2004. This compares to ten such deaths in the five-year period 
(1994 - 1998) preceding the implementation of Sleep Safe in 
1999.1 In addition, we have documented five anecdotal stories 
of lives saved by smoke alarms installed by local Sleep Safe 
programs. 

Success in the Sleep Safe Program spurred some sites to 
expand activities within their communities to other aspects of 
childhood injury prevention.  Six Bemidji Area Tribal Head 
Starts were funded by BAIHS for carbon monoxide (CO) 
detector installation projects that they did in conjunction with 
Sleep Safe activities.  These sites distributed 906 CO detectors, 
usually as incentives to ease entry into homes during follow up 
smoke alarm visits.  One site assisted a neighboring non-Tribal 
Head Start in implementing the program.  Interest in child 
passenger safety led eleven Area Tribal Head Start grantees to 
apply for the Ride Safe Child Passenger Safety program.  This 
program, implemented in FY 2003, was modeled after Sleep 
Safe in providing curriculum, educational outreach, and in this 
case, child safety seat installation. In Bemidji Area, 
implementation of the Ride Safe Program led to increased 
expertise of tribes in child passenger safety by training 41 
certified CPS techs who distributed over 1,000 child safety seats. 

During the initial years of the Sleep Safe program, 
problems were encountered in the quality of data obtained from 
many sites, especially those that discontinued participation in 
the program after one or two years.  These problems included 
1) forms submitted with inconsistent or missing data; 2) 
inclusion of self-reported data; 3) failure of some home visitors 
to fill out some or all of their forms; and 4) forms that were 
lost. 

Discussion 
Previous smoke alarm distribution programs often saw a 

lack of long-term operability of the devices.  Residents 
frequently disconnected the smoke alarm if there were false 
(“nuisance”) alarms, or they failed to replace a used battery. 
Sleep Safe addresses these problems by providing ten-year 
batteries and photoelectric alarms (which are less likely to 
nuisance alarm); educating parents about the importance of 
smoke alarms; and promoting parental involvement in the 
community fire safety effort. 

Participation in Sleep Safe by tribal Head Start sites is 
voluntary.  Successful implementation of the Sleep Safe 
Program varied among project sites.  We sought to understand 
factors that contributed to sites that were able to implement the 
program and achieve increased smoke alarm usage. 
Characteristics of successful sites include a motivated 
coordinator; administrative support for the staff time 
commitment required of this program; and effective 
community partnering, especially with IHS or tribal 

environmental health and/or injury prevention staff.  Although 
20 sites in Bemidji Area have participated in this program, only 
seven continued for at least four years.  This is due in part to 
high rates of staff turnover; variable support from Head Start 
administration; competing priorities and mandates; lack of 
support from local Environmental Health or Injury Prevention 
partners; and under-estimation of the time commitment.  Some 
sites discontinued the program after a few years because they 
had saturated their communities with smoke alarms.   

During the early years of the program, many sites were 
inconsistent in the collection and submission of good quality 
data. The first home visit data collection form collected 
volumes of data, some of which were unrelated to fire safety. 
One copy of this form was filled out during the initial home 
visit, and one during the follow up visit.  Forms that were 
received often were incomplete, with inconsistent data, and 
often either the initial or follow up form for any given home 
was missing.  Because of this, the home visit data collection 
form was radically simplified, with coordinator’s feedback, to 
collect only smoke alarm installation and operability data.  The 
two pages were combined into one page to keep initial and 
follow-up data together.  A guide was also developed to 
facilitate and standardize staff training in data collection during 
field visits.  In 2005 we implemented an on-line data collection 
and analysis program through Surveymonkey.com. This tool 
has greatly improved reporting and data analysis.  The data 
training session was expanded at the annual coordinator’s 
workshop, and we added a computer laboratory to teach 
participants data entry and analysis skills.  

Random home visits for quality assurance made by a team 
of environmental health staff on one reservation revealed 
problems in home visitor standardization.  Some of the home 
visitors had not physically tested the smoke alarms, instead 
they had telephoned residents or had the residents fill out their 
own data forms.  Some home visitors installed smoke alarms 
incorrectly, suggesting a need for more effective training of 
home visitors. At one site, smoke alarms were simply handed 
out and not installed. We felt that these problems were due in 
part to lack of partnering by the site’s local environmental 
health or injury prevention partner and lack of adequate 
training of Head Start home visitors.  

Local environmental health and injury prevention staff can 
assist their sites by providing staff and community training, 
assisting with data collection and analysis, and in smoke alarm 
installations. Because environmental health and injury 
prevention staff, especially early on, were not often engaged in 
providing assistance to their sites, we cemented the relationship 
between them and their site in several ways, as follows: 1) we 
developed an Environmental Health Officer’s (EHO) Guide to 
define the roles and responsibilities of EHOs to their sites; and 2) 
we required attendance by the EHO at the annual coordinator’s 
workshop.  After we made the above changes to data collection 
and EHO partnering, we obtained our first complete data sets for 
BAIHS sites during FY 2005 and FY 2006. 
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Introduction
American Indians and Alaska Natives (AI/AN) have a

motor vehicle-related death rate more than one-and-a-half
times greater than the rate for all other Americans
(23.48/100,000 vs. 14.46/100,000).1 To help address this
disparity, the Centers for Disease Control and Prevention
(CDC) awarded funds in 2004 to four tribes to tailor and
implement evidence-based injury prevention programs to
reduce motor vehicle-related injuries and deaths among
members of their communities. Over the course of the five-
year period of the CDC-funded cooperative agreements, each
program implemented interventions selected from The Guide
to Community Preventive Services, a systematic review of
community-based interventions.2 More information about The
Guide and recommended interventions can be found at
www.thecommunityguide.org.

The San Carlos Apache (SCA) Tribe, one of the four
funded tribes, is located in southeast Arizona on 1.8 million
acres of land with a population of more than 10,000 residents.
In late 2004, the SCA Tribe established their CDC-funded
Tribal Motor Vehicle Injury Prevention Program (TMVIPP)
within the SCA Police Department. The goal of the SCA
TMVIPP was to reduce motor vehicle-related injury and death
by decreasing alcohol-impaired driving and increasing restraint
use. To reach this goal, a network of partners was established
with organizations both internal and external to the tribe,
including the Indian Health Service (IHS), the Arizona

Department of Public Safety, Mothers Against Drunk Driving
(MADD), and several tribal groups. Partners assisted with
planning and carrying out program activities, under the lead of
the program coordinator. The SCA TMVIPP activities
included a comprehensive media campaign, sobriety
checkpoints, enhanced police enforcement, and local
community events. Data were collected on numbers of DUI
arrests, sobriety checkpoints, and motor vehicle crashes, as
well as on restraint use. Over the intervention period, the SCA
TMVIPP was able to document important successes.
Highlights include total DUI arrests increased 52%, motor
vehicle crashes decreased 29%, nighttime motor vehicle
crashes decreased 27%, and motor vehicle crashes involving
injuries and/or fatalities decreased by 31%.3

This study builds on the detailed TMVIPP intervention
data and evaluation work to examine the economic effects of
the SCA TMVIPP. While detailed evaluation data have shown
the successes of the program in terms of reductions in crashes
and injuries, economic estimates provide valuable information
about how such preventive programs affect the economies of
tribes. These estimates reflect the amount of resources that
may be saved from the TMVIPP and redirected to other
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services.
Approval to conduct and publish this study was obtained

from the San Carlos Apache Police Department.

Methods
The SCA TMVIPP collected data on motor vehicle

intervention activities (such as number of sobriety checkpoints
and DUI arrests); and police-reported crashes, injuries, and
fatalities. The police-reported crash and injury data allowed
for comparison of motor vehicle crash and injury rates over a
period of eight years: four years before the TMVIPP (2001 -
2004) and four years following the implementation of the
program (2005 - 2008). Injury data from the local hospital
were not used in our analysis because many seriously-injured
motor vehicle crash victims were transported elsewhere for
care.4

The crash and injury data from the SCA police department
were not aggregated by age group, gender of victims, or
severity of injury. These variables can greatly influence
estimates of economic costs. Therefore, estimates of the
distribution of motor vehicle-related injuries were made by
adopting rates derived from Arizona Crash Outcome Data
Evaluation System (CODES) data.5 The availability of
Arizona-wide cost data from the Arizona CODES Project,
when coupled with the SCA-specific, police-reported injury
data, provided the foundation for estimating motor vehicle
injury costs for the SCA community.

In the Arizona CODES project, crash data were collected
by police at the scene of the crash; emergency medical systems
(EMS) data were collected by emergency personnel at the
scene of the crash; and emergency department and hospital
data were collected by medical personnel providing treatment
at the emergency department (ED), inpatient hospital, or
outpatient department or other ambulatory facility. These data
were linked further with rehabilitation and long-term care data.

The CODES data were comprised of both direct and
indirect costs and include the following cost categories:
medical costs (professional, hospital, emergency departments,
drugs, rehabilitation, and long-term care); and other costs
(police, ambulance, fire, insurance administration, loss of
wages, loss of household work, legal and court costs, and
property damage.5 The distribution of fatalities and level of
severity of injuries in the 2005 Arizona CODES data were used
in the calculation of the overall economic burden of injuries.
These data were adjusted (by CODES) to 2006 dollars. The
data collection and code-linking methodologies adopted for the
29 CODES-participating states are detailed in several
publications.6-8

This study used a Human Capital approach to estimate
direct and indirect costs and productive life years foregone.
This approach was an incidence-based model used to estimate
the societal cost of motor vehicle-related injuries and derive
lifetime costs. Total annual costs were estimated by motor

vehicle injury incidence multiplied by per capita injury costs
derived from the CODES cost and injury severity distribution
data.

A cost-benefit analysis approach was also used for the
estimation and valuation of the effects of the SCA TMVIPP.
This approach allowed the comparison of all program costs and
ensuing benefits to be valued and reported in dollar terms. To
calculate cost-benefit ratios for the CDC-funded TMVIPP, we
used total grant expenditures as a proxy for total intervention
costs. This is a very reasonable assumption because effective
interventions require substantial infrastructure (overhead) and
continued scientific evaluation and professional input
(consulting, evaluation, program direction, and
administration). All of these costs are critical to effective
implementation and on-going application of the interventions.
Generally, if a program’s cost is less than the benefit it
produces (in monetary terms) it produces a net social benefit
and adoption or continuation should be considered. The
marginal (incremental) cost against the marginal benefits a
program produces was also estimated in the same monetary
units. This provided critical information on the value of
expanding, abandoning, or continuing a given program or
intervention within a program.9 Since benefits, like costs,
accrue over time, the net benefit in these calculations was
estimated with the 3% discount rate used in the CODES
project. A net benefit greater than zero indicates a positive
economic benefit for the program.

Results
Table 1 displays the SCA alcohol-impaired driving

activities and crash and injury statistics for the years 2000 -
2008. From 2000 to 2004, there was a generally increasing
trend in motor vehicle crashes and crashes with injuries. This
trend was interrupted in 2005, the first full year of
interventions implemented through the TMVIPP. The trend
from 2005 through 2008 was generally reversed except for
2007, which had an increase in crashes over years 2005 and
2006. However the number of crashes was below those for
years 2002 through 2004 and declined again in 2008. These
trends were also evident for crashes with injuries and/or
fatalities.

Table 2 presents the estimates derived for fatalities per
crash and persons injured per crash from the Arizona CODES
project for 2005. These estimates were derived from data for
the total Arizona population and were not specific for the
American Indian population of the state. In the Arizona
CODES Project data, fatalities and disabling injuries made up
of 1.7% and 9.9%, respectively, of the total number of injuries
and fatalities. Non-disabling injuries constituted 35.6% of the
total injuries and fatalities, and possible injuries were 54.3% of
the total.6

Table 3 displays the estimated SCA motor vehicle injuries
and associated medical and “other” costs (based on CODES
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Table 1. Motor Vehicle Crashes and DUI Data, San Carlos Apache Tribe, 2000 - 2008

Item 2000 2001 2002 2003 2004 2005 2006 2007 2008
Crashes
Total # of police-report crashes 237 247 343 341 338 276 247 297 240

Total # of fatal crashes 7 4 4 9 6 6 5 4 7

Total # of crashes with injuries and/or 84 83 88 99 104 87 83 101 72

fatalities

DUI
# of DUI arrests 266 245 261 307 308 385 411 391 468

# of sobriety checkpoints on SCA land 9 12 11 7

# vehicles stopped at checkpoints 3,644 3,892 7,002 3,621

# of saturation patrols 6 15

data) from 2001 - 2008. This period represents four years
before the TMVIPP began and four years during which
interventions and activities of the TMVIPP were carried out.
There were increasing numbers of crashes and injuries from
2001 through 2004 and generally declining numbers over the
intervention period of 2005 through 2008. It is notable that the
first full year of implementation of the TMVIPP was followed
by a large reduction of both crashes and injuries. The year
2007 was an exception that saw an increase that nearly equaled
2004, the year prior to the implementation of the prevention
program. However, the next year, 2008, showed a dramatic
decline in both crashes and injuries to levels previously
unattained.

Over the eight-year period, we estimate that more than
$7.4 million were spent on medical care for motor vehicle-
related injuries. Lifetime costs flowing from motor vehicle-
related injuries amounted to over $57 million. Taking as an
example 2008 (the year with the lowest number of both motor
vehicle crashes and persons with an injury), motor vehicle-
related injuries accounted for approximately $7,674 per injury
in medical costs and $57,428 per injury in total lifetime costs.

Table 4 compares the number crashes and injuries reported
in 2001 - 2004 with 2005 - 2008 and their associated economic
costs. The number of crashes decreased by 16.5%, fatal
crashes by 4.3%, total fatalities by 3.8%, total crashes with
injuries by 8.5%, and total number of persons injured by 8.6%.
The economic costs are reported in deflated real (2006) rather
than nominal dollars. They show generated reductions of
$357,700 in direct medical costs and $2,354,850 in other costs,
for a total savings of $2,709,550 for the intervention period.

From 2005 - 2008, total TMVIPP costs were estimated to
be $274,696, or about $69,000 per year. The four-year TMVIP
intervention savings in Direct Medical Costs alone (over

$357,000) more than financed the cost of the interventions.
For every dollar spent on interventions, over $1.30 was
returned in avoided Direct Medical Costs from reduced
numbers of motor vehicle crashes, fewer injuries per crash, and
reduced injury severity. Total cost-benefit for the interventions
shows a lifetime ratio of about 1:9.86. This means that every
dollar spent on interventions yielded a lifetime savings of
$9.86.

Discussion
This study estimated the economic cost and burden of

injuries resulting from motor vehicle crashes on the San Carlos
Apache Reservation in Arizona. These estimates build on the
detailed epidemiological and program evaluation work
performed during a five year CDC-funded motor vehicle injury
prevention program grant awarded to the SCA Tribe.3 These
grants were in response to exceptionally high rates of motor
vehicle-related injury and death among AI/AN. For example,
for the state of Arizona in 2000 the mortality rate for all races
was 19.9 per 100,000 population; 76.8 for American Indians
(AI); and 117 per 100,000 for AI living on the SCA
Reservation.1,3 These high rates of motor-vehicle injury
substantially impair the ability of tribes to provide adequate
health care for their population and to maintain a population
structure that promotes productivity and economic
development.10

The SCA TMVIPP is designed to reduce the number of
motor vehicle crashes and the number and severity of injuries
per accident. These factors drive the short and long-term
medical cost and economic burden on the community. The
initial costs of transportation and treatment are frequently
compounded by recurring medical costs for continuing care,
specialty care, rehabilitation, and long-term care. This is a
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Table 2. Estimates of Motor Vehicle Injury and Fatality Incidence, State of
Arizona, All Races (CODES Project, 2005)

Total Crashes 139,265

Fatal Crashes 1,038 (0.75%)

Fatalities 1,179

Fatalities per crash 1.136

Injury Crashes 45,361 (32.57%)

Number of Injuries 70,293

Number of Persons Injured per Crash 1.548

burden on the health care resources available to the
community. The community is also affected by the loss of
income and productivity that injured individuals, their families,
and other caregivers would have generated if the injuries had
been avoided.

Over the eight-year period of this study, economic costs
due to lost productivity and income from injury victims and
those who care for them totaled nearly $50 million
($49,829,149). Prior to the TMVIP Program institution, the
previous four years had seen increasing numbers of motor
vehicle crashes and injuries each year from 2001 through 2004.
During the years of TMVIP Program implementation,
reductions were not only seen in terms of crashes and injuries
but also costs. There were some fluctuations in the numbers of
crashes, injuries, and costs during the program period.
However, during the TMVIP Program (from 2005 to 2008)
crashes were reduced by 16.5%, total crash fatalities by 3.8%,

and the total number of crash-related injuries by 8.6%. These
decreases suggest that the interventions had a positive effect.
Moreover, the program period showed a total reduction of
$2,709,550 in direct medical and other costs. These results
have a large impact on the ability of the community to develop
and grow, as the impact of crash-related injuries is recurring
and continues to affect the economic potential of the
community over a very long period.

The value of the TMVIPP was also estimated using a cost-
benefit approach: for every dollar spent on interventions, there
was a lifetime benefit of $9.86 saved. This ratio represents a
substantial return on investment. It compares favorably to
cost-benefit analyses of other preventive approaches, such as
worksite wellness programs ($1 to $4.75 saved per $1 spent),
screening newborns for PKU and hypothyroidism ($6.60 to
$13.80), drug courts ($2.80 to $6.32), and preconception care
of women with diabetes ($1.24 to $5.19).11-14

Table 3. Estimated Economic Cost of Motor Vehicle Injuries (includes fatalities), San Carlos Apache Tribe, 2001-2008
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2001 2002 2003 2004 2005 2006 2007 2008 2001-2008
Individuals with

motor vehicle 130 136 153 161 135 128 156 111 1,110

injuries

Medical Cost $736,483 $809,294 $954,130 $1,056,770 $924,835 $915,712 $1,163,008 $851,784 $7,412,016

Other Cost $5,241,982 $5,598,490 $6,457,780 $7,302,072 $6,116,950 $6,020,747 $7,568,398 $5,522,730 $49,829,149

Total Cost $5,978,465 $6,407,784 $7,411,910 $8,358,842 $7,041,785 $6,936,459 $8,731,406 $6,374,514 $57,241,165
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Limitations
These cost estimates are conservative for several

important reasons. First, there is a high probability of
incomplete reporting of serious motor vehicle injuries due to
absence of information about victims transported to referral
hospitals.4 Second, it is very difficult to obtain complete cost
data. Even the CODES project has been only partially
successful in generating cost data from all the myriad sources
of payment, including Medicare, Medicaid (AHCCCS), IHS
Direct and Contract care, FEHB, private health insurance from
other payers, and other public sources (VA, TriCare, etc.).
Furthermore, the injury and fatality incidence data are derived
from CODES data for the total Arizona population and are not
specific for American Indians. Therefore, these cost estimates
are conservative because of the higher incidence of serious
motor vehicle-related injuries in this population, the rural
environment, shortage of specialized emergency facilities and
personnel, and long distances and travel times required for
transport of injured patients.

Motor vehicle crash and injury data are also incomplete. A
recent study on crash reporting for the San Carlos Apache
Reservation showed that for the year 2001, the actual number
of motor vehicle crash injuries was 60% higher than the police
reported injuries. Additionally, motor vehicle-related fatalities
reflected deaths at the scene of the crash while many deaths
occurred during transit to, or at, tertiary facilities. Total
fatalities may be as much as 20% to 30% higher than reported.4

Finally, the cost estimates do not include the value of such
intangibles as pain and suffering or stress and depression,
which can be serious and long-term outcomes of these crashes.

Table 4. Changes in MotorVehicle Crashes, Fatalities, Injuries, and Economic Costs, San Carlos Apache Tribe, 2001 - 2004
and 2005 - 2008

2001-2004 2005-2008 Difference (% change)
Crashes and Injuries
Total # of police-reported crashes 1,269 1,060 209 (-16.5%)

Total # of fatal crashes 23 22 1 (-4.3%)

Total # of fatalities 26 25 1 (-3.8%)

Total # of crashes with injuries (includes 375 343 32 (-8.5%)

fatalities)

Total # of individuals with injuries 580 530 50 (-8.6%)

(includes fatalities)

Estimated economic costs
Medical Cost $4,149,320 $3,791,620 - $357,700

Other Cost $27,281,460 $24,926,610 - $2,354,850

Total Cost $31,430,780 $28,721,230 - $2,709,550 (-8.6%)
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Conclusions
Motor vehicle-related injuries and deaths are preventable.

Crashes place an economic and societal burden on tribal
communities. Through the work of the SCA TMVIPP and the
active participation of many members in the community in the
design, implementation, and operation of motor vehicle injury
prevention interventions, there were reductions in crashes and
injuries.

Not only do crashes result in numerous injuries and
deaths, but the economic estimates in this study quantify their
economic burden. From 2001 through 2008, economic costs
associated with medical care and productivity losses to the
SCA Tribe totaled more than $57 million. Cost reductions
were seen during the period that TMVIPP was implemented.
The cost-benefit for the TMVIPP showed a lifetime ratio of
about 1:9.86. This means that for every dollar spent to
implement the prevention program, there were almost $10 in
savings from reduced medical and other costs.

These estimates provide information for health service
resource utilization and health policy decisions, as well as
valuable information for the design of cost-effective
interventions to prevent motor vehicle-related injuries. The
large and continuing burden of motor vehicle injury and death
demands that effective programs be implemented, sustained,
continuously evaluated, and improved.
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Case Studies in Injury Prevention 
Injury Surveillance-Based “Success Stories” 

San Carlos Cattle Guard Project, San Carlos, Arizona 
Background: 

Several years of San Carlos Service Unit (SCSU) Hospital-based Severe Injury Surveillance System (SISS) data indicated that 
motor vehicle crash (MVC) injury was a leading type of severe injury on the San Carlos Apache Indian Reservation (SCIR). 
This information led to several subsequent MVC studies that reviewed Tribal Police Department MVC reports. The MVC 
studies identified risk factors related to MVC’s and the associated injuries. 

A more recent MVC study (1) completed in 1999 evaluated crashes on 4 major SCIR roads. Two of the roads included in the 
study were U.S. Highway 70 and Indian Route (IR) 6. 

Problem: 

The 1999 report examined a variety of crash variables. The data analysis for crash location and collision type revealed one 
problem near the junction of U.S. 70 and IR 6, namely collisions with livestock. Eighteen collisions with livestock occurred 
along 2 miles of U.S. 70 (milepost 258-259) near this junction, while 7 occurred along the first mile (milepost 0) of IR 6 
from this junction. All of the 25 vehicle-livestock collisions occurred at night. On-site evaluations at this area found several 
related problems: 
▪ the cattle guard on IR 6 at the U.S. 70 junction (see photo at right), which is 
located along the U.S. 70 right-of-way fence line,  was damaged (the side railing 
was bent), and was an older design (the distance between the rails was less than 
the newer design), 
▪ several other cattle guards in this vicinity were of similar age and condition, and 
▪ cattle had been observed crossing the cattle guards, which is the very action a 
cattle guard is intended to prevent. 

It was concluded that the condition of these cattle guards along these sections of the two roads allowed livestock to cross 
the cattle guards and gain access to the roadways, contributing to the incidence of vehicle-livestock collisions. 

Outcome: 

Concerns about the livestock collision cluster, the condition of cattle guards in this vicinity, and the access by livestock 
into the U.S 70 right-of-way were discussed with the Arizona Department of Transportation (ADOT), who has 
maintenance responsibility for U.S. 70. Based on the crash data and the observed condition of the cattle guards, ADOT 
agreed to fund $50,000 to address the problem if the Tribe would perform the 
construction work. A project scope-of-work and an intergovernmental agreement 
were prepared and approved by both the Tribe and ADOT in late 2001. The San 
Carlos Tribal Utility Construction program removed 6 old cattle guards in this area 
and replaced them with 6 new cattle guards in 2002. The photo at right shows a 
newly installed cattle guard. 

This project demonstrates the value of solid epidemiologic data in identifying a 
problem, the further value of using an identified problem to design a targeted intervention, and the willingness of the 
affected parties to collaborate on the solution to the problem. As experienced in this case, a time frame of several years 
from problem identification until completion of an intervention is common with a highway engineering project. 

(1) A Descriptive Study of Motor Vehicle Crashes on Four Major Roads Located on the San Carlos Apache Reservation: 1990-
1997, Casey Crump, IHS/Office of Environmental Health & Engineering – completed as part of the IHS Injury Prevention 
Fellowship, June 1999. 
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Case Studies in Injury Prevention 
Injury Surveillance-Based “Success Stories” 

Severe Injury Surveillance Systems and Spin-Off Studies/Projects 
 Eastern Arizona District OEHE 

Background: 

As recommended by injury prevention consultant Leon Robertson, PhD, hospital-based severe injury surveillance systems (SISS) 
were implemented in the mid-to-late 1980’s at the three Service Units (Keams Canyon, San Carlos, and Whiteriver) in the 
Phoenix Area/Eastern Arizona District OEH&E, and were among the first local injury surveillance systems in Indian country. 

Problem: 

Each individual SISS provided basic epidemiologic data for the hospitalized or fatal injuries occurring within its jurisdiction. The 
data became quite valuable in describing the local epidemiology of injury, in identifying specific injury problems, and in 
appropriately focusing attention on the public health importance of injury in the local population. In several instances, the SISS 
data identified local injury problems that were amenable to targeted interventions. However, these surveillance systems, by 
design, were not intended to capture all potential etiologic factors for all identified injury types. 

Outcome: 

A valuable aspect of these local surveillance systems was the use of the SISS data to identify local injury problems or issues that 
needed further study or action. This “spin-off” effect has been substantial, resulting in numerous special studies or projects that 
focused on specific injury topics. These contributions by several generations of IHS and Tribal staff provided greater insight into 
specific locally-defined injury issues. Several led to interventions designed to prevent specific types of injury. A few evaluated the 
effectiveness of an intervention. All have been important to furthering the knowledge of injury at their respective community. 
These “spin-off” studies/projects, in approximate chronological order, include: 

1. A Study of Roadway and Roadside Hazards on the Fort Apache Indian Reservation, 1986. 
2. Motor Vehicle Crashes Occurring on State Route 70 within the San Carlos Apache Reservation, 1985-1987. 
3. Effect of Lighting on Night-Time Pedestrian Collisions on the White Mountain Apache Reservation, 1989. 
4. A Retrospective Case-Control Study of Porch Step Falls on the Fort Apache Indian Reservation, 1987-1989. 
5. A Study of the Incidence of Motor Vehicle Crashes Occurring on US 70 and State Route 170 within the San Carlos Indian 

Reservation, 1988-1989. 
6. An Analysis of Alcohol-Involved Rodeo Injuries, White Mountain Apache Tribe, 1984-1989. 
7. Motor Vehicle Crashes and Injuries in an Indian Community – Arizona, 1989. (a) 
8. Retrospective Child Injury Morbidity Data Analysis, 1980-1988, San Carlos Service Unit, 1990. 
9. Motor Vehicle Crash Mapping for State Road Crashes on the Fort Apache Indian Reservation, 1987-1990. 
10. Child and Adolescent Injuries on the Fort Apache Indian Reservation, 1987-1990. 
11. The Epidemiology of Head Injury on a Reservation in East-Central Arizona, 1987-1990. 
12. A Follow-Up Study of Motor Vehicle Crashes Occurring on State Route 264 on the Hopi Reservation, 1990. 
13. Highway 70 Widening Project, San Carlos Apache Reservation, 1991. 
14. A Descriptive Study of Severe Assault Injuries on the San Carlos Apache Indian Reservation, 1995. 
15. Effects on Motor Vehicle Crashes of the Livestock Control Project on the Fort Apache Indian Reservation, 1995. 
16. Highway 73 Milepost 338.96 School Crosswalk Project, Fort Apache Indian Reservation, 1995. 
17. Bylas Street Lighting Project, San Carlos Apache Reservation, 1995. 
18. An Epidemiological Characterization of Motor Vehicle Crashes on State Highway 73, with Emphasis on Curves ≥ 6 

Degrees and ≥ 2 % Slope, Fort Apache Indian Reservation, 1992-1996. 
19. A Descriptive Study of Severe Assault Injury on the Fort Apache Indian Reservation, 1996. 
20. Whiteriver Streetlight Evaluation Study, 1997. 
21. An Investigation of Child Burn Injuries Associated with Outdoor Activities, San Carlos Apache Reservation, 1995-1996. 
22. Violence Prevention in the San Carlos Apache Tribe: Suggestions for Future Action, 1997. (b) 
23. Violence Prevention in the White Mountain Apache Tribe: Suggestions for Future Action, 1997. (b) 
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24. A Descriptive Study of Motor Vehicle Crashes on Four Major Roads Located on the San Carlos Apache Reservation: 1990-
1997. 

25. Domestic Violence on the San Carlos Apache Reservation: Rates, Associated Psychological Symptoms, and Current 
Beliefs, 1998. (c) 

26. Development of the Whiteriver Indian Hospital Domestic Violence Protocol and Community Response, 1999. 
27. A Descriptive Study of Residential House Fires on the Fort Apache Indian Reservation, 1991-1999. 
28. A Hospital-Based Injury Surveillance System at a Rural Indian Reservation: A 10-Year Summary, 1999. 
29. A Descriptive Study of Motor Vehicle Crashes Occurring on BIA and Arizona State Paved Highways on the Fort Apache 

Indian Reservation from 1996-2000. 
30. FATCO Intersection Traffic Signal Project, Fort Apache Indian Reservation, 2001. 
31. US Highway 70/BIA Route 6 Cattle Guard Project, San Carlos Apache Reservation, 2002. 
32. Child Occupant Restraint Use Campaign and Reasons for Non-use in a Southwestern Native American Community, 2006. 
33. Using Evidence-Based Strategies to Reduce Motor Vehicle Injuries on the San Carlos Apache Reservation, 2007. (d) 
34. Challenges to Injury Surveillance at the Local Level, 2010. (e) 
35. Child Passenger Safety: A Comprehensive Program is a Sustainable Program, 2010. (f) 
36. Improving Severe Injury Surveillance in the Phoenix Area Using Arizona Hospitalization and Mortality Data. (g) 

 
(a) Morbidity and Mortality Weekly Report 1989; 38 (34): 589-591 

(http://www.cdc.gov/mmwr/preview/mmwrhtml/00001451.htm) 
(b) Consultant summary reports (Kenneth E. Powell, MD, MPH) 
(c) The IHS Primary Care Provider 1998; 23: 103-106 
(d) The IHS Primary Care Provider 2007; 32: 209-212 
(e) The IHS Primary Care Provider 2010; 35: 23-29 
(f) The IHS Primary Care Provider 2010; 35: 178-182 
(g) The IHS Provider Care Provider 2011; 36: 22-26 

 
In addition, the available local SISS data helped Tribal programs define and substantiate injury problems/concerns in successful 
applications for external grant funding to develop local injury prevention programs. These funded Tribal programs include: 

 1. First Mesa Consolidated Villages, Injury Prevention Program, IHS funded (TIPCAP), 2000-2005. 
2. White Mountain Apache Tribe, Injury Prevention Program, CDC funded (TMVIPP), 2004-2008. 
3. White Mountain Apache Tribe, Injury Prevention Program, IHS funded (TIPCAP), 2005-2010. 
4. San Carlos  Apache Tribe, Motor Vehicle Injury Prevention Program, CDC funded (TMVIPP), 2004-2009. 
5. San Carlos  Apache Tribe, Motor Vehicle Injury Prevention Program, IHS funded (TIPCAP), 2010-2015. 
6. Hopi Tribal Motor Vehicle Injury Prevention Program, CDC funded (TMVIPP), 2010-2014. 

 
Summary: 

The initial step in the public health approach to a problem is to first define that problem. Prior to the establishment of the Severe 
Injury Surveillance Systems at these three Service Units, it was difficult to epidemiologically define injury problems in these 
communities with any degree of accuracy or specificity. The development of these local Severe Injury Surveillance Systems 
provided the needed accuracy/specificity, and proved to be great investments in developing the injury prevention programs in 
the respective communities. As expected, they more accurately described the basic epidemiology of injury. Less anticipated was 
the dramatic impact the surveillance systems would have in identifying injury problems amenable to intervention, in supporting 
the development of those interventions, in providing the stimulus for further study of particular injury interests, in supporting 
the development of local injury prevention programs and projects, and in supporting applications for external grant funding. The 
number of studies, projects, and programs listed above well illustrates that impact. 
 
(Case Studies SISS Spin-off Studies) 
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Case Studies in Injury Prevention 
Injury Surveillance-Based “Success Stories” 

Development of a Domestic Violence Protocol, Whiteriver, AZ (1) 
Background: 

Several years of Whiteriver Service Unit (WRSU) Hospital-based Severe Injury Surveillance System (SISS) data revealed 
assault injury was a leading cause of injury on the Fort Apache Indian Reservation (FAIR). This led to a study of severe 
assault injury on the FAIR (2) that more closely examined potential causative and contributing factors. The assault injury 
study found females accounted for 21% of assault victims, and the leading type of assault for female victims was domestic 
violence. Based on these data, a multi-disciplinary Domestic Violence Prevention Team was formed to address the issue of 
domestic violence. A key member of this Team was the WRSU Social Worker. 

Problem: 

The WRSU Social Worker initially assessed the existing hospital protocol for responding to or treating domestic violence 
victims, and found several key departments within the hospital each had its own criteria. In addition, the assessment 
revealed several other issues that may have limited effective response to domestic violence victims, including: 

▪ lack of uniformity in how domestic violence victims were identified, 
▪ inconsistent knowledge regarding which departments should receive domestic violence referrals, 

 ▪ referrals with incomplete and/or vaguely worded verbiage that made follow-up difficult, and 
 ▪ referrals that consisted of only giving the victim the phone number for a safe house. 

The law enforcement members of the Team described barriers related to the investigation and prosecution of domestic 
violence cases. One significant barrier was the Tribal Law & Order Code had no specific provision for domestic violence. 
Such cases were handled similarly to any other assault case which required the victim to file a complaint against the 
assailant. Unfortunately, many domestic violence victims would later drop the complaint   ̶   a situation believed to  
perpetuate the cycle of abuse. 

Outcome: 

The Team convened in April 1996 and developed an inter-agency domestic violence protocol. This protocol included: 
 ▪ a specific definition of a domestic violence victim, 

▪ specific measures to identify, treat, and refer victims of domestic violence, 
▪ a domestic violence assessment tool for service providers to complete for victims,  

 ▪ a release of information form (to facilitate referral to the police, prosecutors, and Tribal Behavioral Health), and 
 ▪ a referral process to WRSU Social Services for further victim assessment and intervention. 

The WRSU Social Services conducted training to appropriate Hospital staff and to police staff regarding the domestic 
violence protocol, the domestic violence assessment process, and the release of information forms.  

Upon the implementation of the new domestic violence protocol in mid-1996, the WRSU Social Services program saw a 
dramatic increase in the number of domestic violence referrals. The average number of referrals per year to Social 
Services in 1994-1995 was 20; the average for 1997-1998 was 185. In addition, various Tribal programs committed time, 
funding, and effort, including 1) successful pursuit of several grants that addressed domestic violence issues, 2) the police 
department hired two officers to specifically work with domestic violence cases, 3) the behavioral health program hired a 
counselor for domestic violence victims and offenders, 4) the prosecutor’s office hired an additional prosecutor 
specifically for domestic violence cases, and 5) the Tribal Council amended its Law & Order Code to specifically address 
domestic violence, including mandatory arrest, civil orders of protection, increased sentencing for offenders, and 
mandatory counseling. 

(1) The Development of a Domestic Violence Protocol at the Whiteriver Indian Hospital, Whiteriver, Arizona; Joan J. Perank, 
LMSW, WRSU Social Services  ̶  completed as part of the IHS Injury Prevention Fellowship Program, June 1999. 

(2) A Descriptive Study of Severe Assault Injuries on the Fort Apache Indian Reservation; Leslie P. King, MD/MPH Student and 
Dennis M. Williams, R.S., Field Sanitarian, Whiteriver Service Unit; November 1996 (unpublished). 
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The Social-Ecological Model: A Framework for Prevention

The ultimate goal is to stop violence before it
begins. Prevention requires understanding the
factors that influence violence. CDC uses a four-
level social-ecological model to better understand
violence and the effect of potential prevention
strategies (Dahlberg & Krug 2002). This model
considers the complex interplay between
individual, relationship, community, and societal
factors. It allows us to address the factors that put people at risk for experiencing or perpetrating
violence.

Prevention strategies should include a continuum of activities that address multiple levels of the
model. These activities should be developmentally appropriate and conducted across the lifespan.
This approach is more likely to sustain prevention efforts over time than any single intervention.

Individual
The first level identifies biological and personal history factors that increase the likelihood of
becoming a victim or perpetrator of violence. Some of these factors are age, education, income,
substance use, or history of abuse.  Prevention strategies at this level are often designed to
promote attitudes, beliefs, and behaviors that ultimately prevent violence. Specific approaches
may include education and life skills training.

Relationship
The second level examines close relationships that may increase the risk of experiencing violence
as a victim or perpetrator. A person's closest social circle-peers, partners and family members-
influences their behavior and contributes to their range of experience.  Prevention strategies at
this level may include mentoring and peer programs designed to reduce conflict, foster problem
solving skills, and promote healthy relationships.

Community
The third level explores the settings, such as schools, workplaces, and neighborhoods, in which
social relationships occur and seeks to identify the characteristics of these settings that are
associated with becoming victims or perpetrators of violence.  Prevention strategies at this level
are typically designed to impact the climate, processes, and policies in a given system. Social norm
and social marketing campaigns are often used to foster community climates that promote healthy
relationships.

Societal
The fourth level looks at the broad societal factors that help create a climate in which violence is
encouraged or inhibited. These factors include social and cultural norms. Other large societal
factors include the health, economic, educational and social policies that help to maintain economic
or social inequalities between groups in society.
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A Public Health Approach to 
Preventing Child Abuse and Neglect 

 
The Ecological Model  
 
The Ecological Model and Risk/Protective Factors (adapted from World Report on 
Violence and Health (Jewkes, Sen, Garcia-Moreno, 2002) 
 

 
 
 

Level of Social Ecological Model Addressed - The Social Ecological Model is a 
comprehensive public health approach that not only addresses an individual’s risk 
factors, but also the norms, beliefs, and social and economic systems that create the 
conditions for child maltreatment to occur. 
 
 Individual level influences are biological and personal history factors that 

increase the likelihood of an individual becoming a victim or perpetrator of 
violence. For example, factors such as alcohol and/or drug use; attitudes and 
beliefs supportive of child maltreatment; impulsive and other anti-social 
tendencies. Interventions for individual-level influences are often designed to 
affect an individual’s social and cognitive skills and behavior, and include 
approaches such as counseling, therapy, and educational training sessions 
(Powell et al., 1999). 

Influences:  general 
tolerance of violence; lack 
of institutional support from 
police or judicial system; 
poverty; lack of 
employment opportunities; 
weak community sanctions 
against perpetrators 

 

Individual Relationship Community Societal 

Ecological Model 

Influences:  attitudes and 
beliefs that support 
violence; impulsive and 
anti-social behavior; 
childhood history of abuse 
or witnessing violence; 
alcohol and drug use 

 

Influences:  
association with 
aggressive peers; family 
environment that is 
emotionally 
unsupportive, physically 
violent or strongly 

 

 

Influences: 
inequalities based on 
gender, race, and 
sexual orientation, 
religious or cultural 
beliefs, economic 
and social policies 
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 Interpersonal relationship level influences are factors that increase risk as a 

result of relations with peers, intimate partners, and family members. A person’s 
closest social circle – peers, partners and family members – have the potential to 
shape an individual’s behavior and range of experience (Dahlberg et al., 2002).   
Interventions for interpersonal relationship level influences could include family 
therapy, bystander intervention skill development, and parenting training (Powell 
et al., 1999). 

 
 Community level influences are factors that increase risk based on community 

and social environments in which an individual has experiences and relationships 
such as schools, workplaces, and neighborhoods. For example, lack of 
enforcement of child maltreatment laws in a community can send a message that 
child maltreatment is tolerated, and there may be little or no consequences for 
those who perpetrate violence against children.   
  
Interventions for community level influences are typically designed to impact the 
climate, systems and policies in a given setting.  

 
 Societal level influences are larger, macro-level factors that influence child 

maltreatment such as religious or cultural belief systems, societal norms, and 
economic or social policies that create or sustain gaps and tensions between 
groups of people.  
  
Interventions for societal level influences typically involve collaborations of 
multiple partners to change laws and policies related to child maltreatment.   
Another intervention would be to determine societal norms that accept violence 
and identify strategies for changing those norms (Powell et al, 1999).  
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HIPAA Information and Training 

HC Pro Healthcare Marketplace   
www.hcmarketplace.com 
 
 
Recording of Indian Health Service HIPAA Training, Hosted by The Aberdeen Area IHS; July 24, 2012 
https://ihs.adobeconnect.com/_a1137116237/p2dgvk3oxvs/?launcher=false&fcsContent=true&pbMod
e=normal 
 
Information from the Indian Health Service 
http://www.ihs.gov/hipaa/ 
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Some Questions to Ask When Assessing a Data Source 

1. What is the quality of data? 
2. Are the data computerized or must they be manipulated manually? 
3. What period of time do the records span? 
4. How often are data collected: annually, monthly, continuously, periodically? 
5. Are the data disseminated regularly? 
6. How are data disseminated? 
7. Are the data available on the internet or CD-ROM? 
8. What is the most recent year of available data? 
9. Is there a report available with the latest results? 
10. Is reporting of data voluntary? 
11. How complete is the data? 
12. How much time is there between the date of the injury and its availability for surveillance 

purpose? 
13. Is there a code book that defines variables and coding of variables? 
14. Are analyses available on request? 
15. Can custom tabulation be done? 
16. Is access to original documents possible? 
17. Are there any restrictions on access to records? 
18. Is a memorandum of understanding required for access? 
19. Is there a fee for the data? 
20. To what level of geographic specificity are the data available: national, regional, state, county, 

city, census tract, zip code? 
21. What type of data is obtained: mortality, morbidity, incidence, prevalence, nature of injury, 

severity of injury, body region affected, treatment, length of hospitalization, level of impairment 
or disability, expected source of payment, cost/charge information, surgical and medical 
procedures performed? 

22. What demographic information is available: age (actual years or group categories), date of birth, 
sex, race, ethnicity, marital status, occupation, industry, education, income, place of residence? 
When is information collected? 

23. What data are available on the circumstances surrounding the injury event: date of injury, time 
of injury, place of occurrence (home, school, work), intent, product involved, type of weapon 
involved, and external cause of injury code? 

24. What activities were associated with the injury: sports, work, day care, boating, home, 
recreation, farm, domestic violence, child neglect or abuse? 

25. Is a narrative description available? 
26. Area data included on contributing behaviors: seatbelt use, airbag installation, smoke detector 

installation, drug and alcohol involvement, riding with a drinking driver, bicycle helmet use, 
motorcycle helmet use, protective equipment for sports, unsupervised swimming, swimming 
pool fencing, swimming ability, firearm storage, weapons carrying, physical fighting, mental 
health treatment, previous suicide attempt? 

27. What other barriers are there to the use of these data? 
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Matrix of Data Sources 
 

Data Source Description 

National Electronic Injury Surveillance System (NEISS) 
http://www.cpsc.gov/library/neiss.html 
 

• Consumer Product Safety Commission 
• Product related injury 
• National sample of EDs 
• Estimates of ~15,000 product-related injuries 
• Online queries 
• No race/ethnicity data 

National Vital Statistics System 
http://www.cdc.gov/nchs/nvss.htm 
 

• National Center of Health Statistics 
• Deaths and births 
• Focus on policies/procedures of state reporting 

Web-based Injury Statistics Query & Reporting System 
http://www.cdc.gov/ncipc/wisqars/ 

• CDC-NCIPC 
• Fatal & Non-Fatal Injury 
• Online queries 
• AI/AN data fatal only 

National Hospital Discharge Survey 
http://www.cdc.gov/nchs/about/major/hdasd/nhdsdes.htm 
 

• National Center of Health Statistics 
• National sample of ~500 non-federal hospitals 
• No race/ethnicity data 

National Health Interview Survey 
http://www.cdc.gov/nchs/about/major/nhis/quest_data_related_doc.htm 
 

• National Center of Health Statistics 
• Questions incorporated in US Census interviews 
• Focus on 15 health measures, including injury & poisoining 

National Ambulatory Medical Care Survey 
http://www.cdc.gov/nchs/about/major/ahcd/ahcd1.htm 

• National Center of Health Statistics 
• National sample (interviews) of private physician offices 
• Focus on patient demographic characteristics and services 

provided 

National Hospital Ambulatory Medical Care Survey 
http://www.cdc.gov/nchs/about/major/ahcd/nhamcsds.htm 

• National Center of Health Statistics 
• National random sample of hospital ED & outpatient 
• Hospitals complete custom patient treatment forms 
• Focus on patient demographic characteristics and services 

provided. 
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Fatality Analysis Reporting System (FARS) 
http://www-nrd.nhtsa.dot.gov/pdf/nrd-
30/NCSA/FARS/809-726/pages/page1.htm 
 
http://www-fars.nhtsa.dot.gov/ 
 

• National Highway Traffic Safety Administration 
• Motor vehicle traffic deaths 
• On-line queries and standard reports 
• Race/ethnicity included since 2001 

National Occupant Protection Use Survey (NOPUS) 
http://www-nrd.nhtsa.dot.gov/pdf/nrd-
30/NCSA/RNotes/2001/00-035.pdf 
 

• National Highway Traffic Safety Administration 
• Random observational seat belt survey 
• Shoulder belt use: drivers; right front passengers 
 

Uniform Crime Reporting System 
http://www.fbi.gov/ucr/05cius/ 
 

• Federal Bureau of Investigation 
• Annual publication 

Other National Data Resources: 
• National Incident-based Reporting System 
• National Crime Victimization Survey 
• National Child Abuse and Neglect Data System  
• Nation Incidence Study of Child Abuse and Neglect 
• Behavioral Risk Factor Surveillance System 
• Youth Risk Behavior Surveillance System 
•  

State & Local Data Resources: 
• Vital Statistic & Death Certificate Data 
• Medical Examiner & Coroner Reports 
• National Violent Death Reporting System 
• Hospital Discharge Data 
• Trauma Registries 
• Emergency Medical Services Data 
• Emergency Department Data 
• Physician Office Visit Data 
• Police Reports 
• Fire Reports 
• School Reports 
• Child Protective Services 
• Poison Control Center Data 
• Child Death Review Teams 

 
 
 

Source: Injury Prevention and Public Health; pg. 330-350 
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Tribal Epidemiology Centers (TECs) 

 

 

Currently there are 12 TECs throughout the country. Below is a list of contact information for 
those Tribal Epidemiology Centers. 

 

Alaska Native Epidemiology Center   
Director: Ellen Provost, DO, MPH 
Phone: (907) 729-4567 

 

Albuquerque Area Southwest Tribal Epidemiology Center   
Director: Kevin English, RPh, MPH 
Phone: (505) 962-2602 
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California Tribal Epidemiology Center   
Director: Kristal Chichlowska, Ph.D. 
Phone: (916) 929-9761 

 

Great Lakes Inter-Tribal Epidemiology Center   
Director: Kristin Hill, MSHSA 
Phone: (715) 588-3324 

 

Inter-Tribal Council of Arizona Tribal Epidemiology Center   
Acting Director: Jamie Ritchey, PhD, MPH 
Phone: (602) 258-4822 

 

Navajo Epidemiology Center 
Director: Ramona Antone Nez 
Fax: (928) 871-6254 
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Great Plains Tribal Epidemiology Center   
Acting Director: Sunny Colombe 
Phone: (605) 721-1922 

 

Northwest Tribal Epidemiology Center   
Director: Victoria Warren-Mears, Ph.D. 
Phone: (503) 228-4185 

 

Rocky Mountain Tribal Epidemiology Center   
Acting Director: Folorunso Akintan, MD,MPH 
Phone: (406) 252-2550 

 

Southern Plains Tribal Epidemiology Center   
Director: Tom Anderson 
Phone: (405) 951-6024 

 

United South and Eastern Tribes Epidemiology Center   
Senior Epidemiologist: John Mosely Hayes, DrPH 
Phone: (615) 872-7900 
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Urban Indian Health Institute Epidemiology Center   
Director: Crystal Tetrick 
Phone: (206) 812-3030 
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Medical Record Number: ____________________ 
 

Bristol Bay Area Health Corporation 
Injury Prevention Program 

Severe Injury Surveillance Data 
 

Date of Injury:_________________ 
 
            Community where Injury Occurred:       Community of Residence: 

Aleknagik Manokotak  Aleknagik Manokotak 
Chignik Bay Naknek  Chignik Bay Naknek 
Chignik Lagoon New Stuyahok  Chignik Lagoon New Stuyahok 
Chignik Lake Newhalen  Chignik Lake Newhalen 
Clark’s Point Nondalton  Clark’s Point Nondalton 
Dillingham Olsonville  Dillingham Olsonville 
Egegik Pedro Bay  Egegik Pedro Bay 
Ekuk Perryville  Ekuk Perryville 
Ekwok Pilot Point  Ekwok Pilot Point 
Goodnews Bay Platinum  Goodnews Bay Platinum 
Igiugig Port Heiden  Igiugig Port Heiden 
Iliamma Portage Creek  Iliamma Portage Creek 
Ivanof Bay South Naknek  Ivanof Bay South Naknek 
Kanatak Togiak  Kanatak Togiak 
King Salmon Twin Hills  King Salmon Twin Hills 
Kokhanok Ugashik  Kokhanok Ugashik 
Koliganek   Koliganek Alaska 
Levelock   Levelock Out 

 
Alcohol Involved: Yes No 
 
Nature of Injury:_______________________________________________________ 
 
Race: BEN NON   Sex: Male Female   Age:________ 
 
Severity of Injury: Investigated       Transport       Admit       Medevac     Death    ER  
 
How it Happened:      ATV       Assault        Bite       Drowning       ETOH       Fall 

 Fire/ Burn       MV       Sno Go       Suicide       Other 
 
Narrative: ____________________________________________________________________ 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
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Community of
Residence

Severity
Hospitalized
Fatal

Gender
Male
Female

DOB / /

E-Code .

Cause
Assault
Environment
Fall
Fire Burn

Hot Liquid Burn

MVC

Poison / ETOH
Rodeo / Livestock
Suicide
Other

Nature of Injury

Laceration
Burn

Contusion

Fracture

Gunshot

Hypothermia

LOC

Poison Injury
Suffocation

Concussion
Puncture

Multiple
Other

Eye Injury
Hemorrhage

Head Injury Dislocation

Amputation/evulsion
Crushing injurySkull fracture

Subdural hematoma

Cellulitis/Infection

Alcohol Involved
Involved/Related
No
Unknown

Mile Post

Road Number/Name
Yes No

Transported
in by EMS

Age
In Years

Infant Age
In Months

Occupant Protection
Seat Belt
Car Seat
Helmet

None
Unknown
Not Applicable

Employee
ID

Time of Event
12am-6am
6am-12pm
12pm-6pm
6pm-12am

Intent
Unintentional
Self-inflicted
Assault

Undetermined
Other

Road Type

City

Interstate
State

BIA/NN/NR/IR
County Road
US Highway

Methamphetamines Used
Yes No Unknown

Description of
Injury Event

Transferred
Yes
No

Blood Alcohol Level mg/dL
BAL of 0.1%=100
            0.2%=200

Community of
Occurrence

North GPS Coordinates

.
West GPS Coordinates

.

SU Where
Entered

SU of
Occurrence

Date of
Visit / /

12743
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Injury Surveillance 
Bristol Bay Area Health Corporation 

Environmental Health Injury Prevention Program 
 
 
I. Track trooper press releases, news stories and public knowledge for serious 

injuries especially injury death 
 A. Complete surveillance sheet for each injury 
 
II. Monthly review ER Log for injury 
 A. Complete surveillance sheet for each injury 

B. Complete medical record request and review record for each injury that 
circumstances and mechanism of injury are not readily apparent 

 
III. Refer any visits that may be associated with behavioral problems to Behavioral 

Health for review (ie. <21 ETOH, suicide ideation, etc.) 
 
IV. Refer any dog bites not properly reported to Environmental Health personnel 
 
V. Complete Level IV report 

A. Refer most severe/complicated trauma case for month to Level IV 
committee for review 

 
VI. Place death, medevac, hospital admits, ambulance or air transports and dog bites 

in Epi Info. Database 
 
VII. Quarterly complete Performance Improvement report for Injury Prevention/Level 

IV  
 
VIII. Share, generate reports, plan programs, publicize, support grants, evaluate, etc.  
 (with in the bounds of HIPPA mandated confidentiality) 
 
IX. ASAP after FY end, prepare latest 5yr. graphs of injury and alcohol involvement 

for informational and publicity purposes (added 7/27/10) 
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SEVERE INJURY SURVEILLANCE SYSTEM 
SUMMARY REPORT 

WHITERIVER SERVICE UNIT, 2001 - 2005 
 
 
INTRODUCTION 
 
Injuries are known to have a serious impact on the health and well-being of many Native 
Americans.  Each year in the United States, more than 2,000 Native Americans lose 
their lives to injuries and nearly 9,000 are injured severely enough to be hospitalized. 1, 2 
 
Due to the high prevalence of injury-related hospitalizations and fatalities among Native 
Americans, Indian Health Service (IHS) has made injury prevention a top priority to 
address this important public health problem.  The program is based on a public health 
approach model which focuses on injury problem identification, risk identification, 
intervention, development / implementation, and evaluation.  On the Fort Apache Indian 
Reservation in eastern central Arizona, the Whiteriver Service Unit Office of 
Environmental Health and Engineering, Division of Environmental Health Services 
(DEHS) conducts injury prevention activities in support of the program.  These injury 
prevention activities can be characterized as public health assessments, special 
projects, coalitions / collaborations, and training. 
 
 
SEVERE INJURY SURVEILLANCE SYSTEM 
 
In order to prevent injuries from occurring, it is necessary to be able to identify specific 
causes and factors contributing to them.  To gather such information, the WRSU DEHS 
established a Severe Injury Surveillance System (SISS). 
 
A severe injury is defined as an injury which results in a patient’s hospitalization or 
fatality, and can be coded within the External Cause of Injury (E-Code) range E800 -
E999.9 of the International Classification of Revision 9, Clinical Modification (ICD-9-
CM).  The WRSU Indian Hospital emergency room log is screened to identify potential 
severe injury cases.  When an injury occurs, the patient presents to the WRSU Indian 
Hospital emergency room and is entered into the emergency room log.  This log is 
reviewed by Environmental Health Officers within the WRSU DEHS and a list of severe 
injury cases is collected.  For this report, the data collection only involved the review of 
the patient’s medical record to determine basic demographic and etiologic factors of the 
injury.  Supplemental data collection (i.e. hospital Discharge Planning, police reports, 
etc) was not utilized.  Surveillance forms are completed based upon the injury type.  
Data are entered into the Epi-Info database according to injury type to be analyzed for 
trends. 
 
This report summarizes SISS data collection for the WRSU during the five-year period 
beginning on January 1, 2001 through December 31, 2005.  Injuries were classified by 
one of seven types: assault, drowning, fall, fire / burn, motor vehicle crash (MVC), other, 
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and suicide / self-inflicted.  The “other” injury type refers to injuries which could not be 
classified into the other previous types. 
 
Severe injuries occurring on or near the FAIR, but not treated by the WRSU Indian 
Hospital, may not have been identified by the SISS and may not be included in this 
report. 
 
 
GENERAL CHARACTISTICS 
 
Injury Summary 
 
There were 601 injuries reported as a hospitalization or a fatality.  Some of the 
hospitalization lengths of stay were unreported or unknown, therefore these injuries 
were not included in the data analysis.  A total of 405 injuries met the severe injury case 
definition. 
 
As illustrated in Figure 1, assault injuries (104; 25.7%) were the leading type of severe 
injury, followed by MVC injuries (89; 22%), fall injuries (85; 21%), “other” injuries (79; 
19.5%), suicide / self-inflicted injuries (35; 8.6%), fire / burn injuries (12; 2.9%), and 
drowning (1; 0.3%). 
 
Figure 1.  Types of Severe Injuries, Whiteriver Service Unit, 2001 – 2005. 
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Gender 
 
A greater number of males sustained severe injuries (270; 66.7%) than females (136; 
33.6%).  For the males, assaults, “other,” and falls were the leading types of injuries.  
For the females, MVC, falls, and assaults were the leading types of injuries.  Of all the 
injury types, no category had more cases of females than males. 
 
Figure 2.  Distribution of Injury Type by Gender, Whiteriver Service Unit, 2001 – 2005. 
 

 
 
 
 
Age 
 
The age of the person injured was known for 402 of the 405 severe injury cases 
(99.3%).  Three ages could not be determined because one record had an unknown 
date of visit, and two records had Bureau of Indian Affairs (BIA) fatality report numbers 
with an undocumented date of birth or age.  The documented ages ranged from less 
than one year to 90 years old.  Of these, the average age was 39.5 years.  The three 
injury types missing one record each were assaults, MVC, and falls. 
 
Figures 3, 4, and 5 illustrate the distribution by injury type for each age group.  Children 
(0 - 17 years), adults (18 - 65 years), and elderly (66+ years). 
 
MVCs were the leading type of severe injury for children, assaults were the leading type 
of severe injury for adults, and falls were the leading type of severe injury for the elderly. 

n = 405 

Males               Females   
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Figure 3.  Distribution of Injury Type for Children (0 - 17 years), Whiteriver Service Unit, 
2001 – 2005. 
 

 
 
 
 
Figure 4.  Distribution of Injury Type for Adults (18 - 65 years), Whiteriver Service Unit, 
2001 – 2005. 
 

 
 
 
 
Figure 5.  Distribution of Injury Type for Elderly (66+ years), Whiteriver Service Unit, 
2001 – 2005. 
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Year 
 
For the report period, there was an average of 81 severe injuries per year.  The most 
severe injuries cases (114) occurred in 2001; the fewest severe injuries cases (48) 
occurred in 2003. 
 
As illustrated in Figure 6, there was a dramatic decrease (44.7%) in severe injuries 
during the report period. 
 
Figure 6.  Distribution of Injuries by Year, Whiteriver Service Unit, 2001 – 2005. 
 

 
 
 
 
Month 
 
For the report period, there was an average of 33.8 severe injuries per month.  The 
fewest severe injury cases (18) occurred in September; the majority of severe injury 
cases (50) occurred in May.  There was no apparent trend in the distribution of injuries 
by month of occurrence. 
 
 
Time  (24-hour clock) 
 
The time of day in which the injury occurred was available for 367 of the 405 severe 
injury cases (90.6%).  The 24-hour time period was divided into four groups of six hours 
each (0001 - 0600 hours; 0601 - 1200 hours; 1201 - 1800 hours; and 1801 - 0000 
hours).  As illustrated in Figure 7, most severe injuries occurred during the 1801 - 0000 
hours (137) and during the 1201 - 1800 hours (114) time periods. 
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Figure 7.  Distribution of Injury by Time of Day, Whiteriver Service Unit, 2001 – 2005. 
 

 
 
 
 
Severity 
 
Of the 405 severe injury cases, 346 (85.4%) resulted in a hospitalization and 59 (14.6%) 
resulted in a fatality. 
 
Injury Hospitalizations 
 
Most of the severe injuries resulted in hospitalization, therefore it is not surprising that 
the distribution of injury hospitalizations by injury type, gender, and age is similar to the 
distribution of these variables for all severe injuries.  Length of stay (LOS) refers to the 
number of days a person is admitted to the hospital and is an estimate of the relative 
severity of injuries resulting in hospitalizations. 
 
As mentioned previously, 601 injuries were reported as a hospitalization or a fatality.  
Some of the hospitalization LOS was unreported or unknown, therefore these were not 
included in the data analysis.  Of the 405 injuries classified as severe injury cases, LOS 
was reported for all hospitalizations. 
 
Of the 405 severe injury cases, the average (mean) LOS was 13.9 days and the median 
LOS was 17 days.  The total LOS for all injury hospitalizations was 1,273 days and the 
range was 1 - 36 days.  Table 1 shows the relative severity for known LOS cases. 
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Table 1.  Relative Severity by LOS for Injury Hospitalizations, Whiteriver Service Unit, 2001 – 2005. 
 

Injury Type Mean LOS Median LOS Total LOS LOS Range 

Assault 
(n = 104) 23.2 21 301 1 - 36 

MVC 
(n = 89) 20.4 21 286 1 - 30 

Fall 
(n = 85) 22.1 20.5 376 1 - 27 

Other 
(n = 79) 17.8 17 214 1 - 20 

Suicide 
(n = 35) 6.8 7 41 1 - 6 

Fire / Burn 
(n = 12) 6.9 6 55 1 - 15 

Drowning 
(n = 1) 0 0 0 0 

All Types 
(n = 405) 13.9 17 1,273 1 - 36 

 
 
Injury Fatalities 
 
The distribution of gender and age of the injury fatalities was similar to the gender and 
age distribution of all severe injuries.  With only 59 cases, the distribution of fatalities by 
injury type did have some variation when compared to all severe injuries.  As illustrated 
in Figure 8, most fatal injuries involved MVCs (22; 37.3%) followed by suicides (17; 
28.8%), assaults (11; 18.6%), “other” injuries (5; 8.5%), falls (3; 5.1%), drowning (1; 
1.7%), and fire / burns (0).  The age of the fatality was unknown for one case each of 
assaults, MVC, and fall injury types. 
 
Figure 8.  Distribution of Injury Fatalities, Whiteriver Service Unit, 2001 – 2005. 
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Figures 9 – 12 illustrate the distribution of injury fatalities by gender and age groups. 
 
Figure 9.  Distribution of Injury Fatalities by Gender, Whiteriver Service Unit, 2001 – 2005. 
 

 
 
 
 
Figure 10.  Distribution of Injury Fatalities for Children (0 - 17 years), Whiteriver Service Unit, 
2001 – 2005. 
 

 
 
 
 
Figure 11.  Distribution of Injury Fatalities for Adults (18 - 65 years), Whiteriver Service Unit, 
2001 – 2005. 
 

 

Males               Females   

n = 59 
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Figure 12.  Distribution of Injury Fatalities for Elderly (66+ years), Whiteriver Service Unit, 
2001 – 2005. 
 

 
 
 
 
Alcohol 
  
Of the 405 severe injury cases, alcohol was involved in 229 cases (56.5%) and was not 
involved in 138 cases (34.1%).  Unfortunately, it is not the routine policy of the hospital, 
police department, or others responding to and treating severe injury cases to collect 
quantitative alcohol results, such as blood alcohol content.  Instead, the determination 
of alcohol involvement for injury cases is a subjective assessment made by medical 
providers or others in which alcohol involvement was indicated as present or absent.  
The assessment was typically made by observing the presence of alcohol at the scene 
of the incident, the smell of alcohol on the breath of the injured person, or the injured 
person’s admittance of alcohol use.  Such a qualitative response does not indicate 
impairment of an individual involved in an injury, therefore, providing limited value of the 
alcohol data. 
 
 
Cost  
 
Comprehensive data on the cost of injuries to Native Americans was not available for 
2001 - 2005.  Most studies were focused on a specific injury category, a specific age 
group, or cause, such as alcohol-related injuries.  There was also no general and 
accessible source of cost information available for injuries to Native Americans. 
 
Burden of Injuries to Native Americans 
 
Even though precise estimates of total costs accrued to Native Americans from injuries 
was difficult, the impact was obvious and the costs were enormous.  Accident and injury 
rates for Native American populations were substantially greater (at least two to five 
times greater) than those for the general United States population. 
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Estimating the Cost of Injury 
 
Cost estimates were derived from limited resources available for health care delivery to 
Native Americans.  The Federal Employee Health Benefit (FEHBP) Disparity Index 
developed under the support of the IHS and Tribal health authorities estimated that IHS 
funding for Native American health care in 2001 was only 52% of the per capita 
expenditures under the Federal Employees Health Benefit Program ($1,384 per Native 
American users versus $2,687 per FEHBP users).3 
 
IHS collects injury cost data only for contract care services.  This significantly 
underestimates the exact cost of care.  Both utilization and cost data were incomplete.   
Many contract care facilities and providers do not capture and report injury data through 
the use of the External Cause of Injury (E-Code). 
 
Table 2 illustrates the IHS Contract Health Services expenses for injuries and 
poisonings for 1994 – 1997, including the average annual cost, cost per inpatient care, 
outpatient costs, and estimated costs for 2001 and 2002.  The 2001 and 2002 estimates 
were made by applying the Medical Care Component of the Consumer Price Index 
Price changes from 1997 – 2002 to the IHS cost estimates for 1994 – 1997.4  IHS 
reported 17% of all contract care expenses for inpatient care and 16% for outpatient 
care were for care of injuries and poisonings over this period.  Even if substantially 
understated, these statistics illustrate the very large burden injuries place on scarce 
health care resources.  The average annual Contract Health Service expenditure for 
care of injuries and poisonings for 1994 – 1997 was $42,608,515.5 
 
Table 2.  IHS Contract Health Services Average Annual Expenses, Injuries, and Poisonings, 1994 – 
1997 and Estimated 2001 and 2002. 
 

Category Average Annual Expense Average Annual Expense per Case 
Inpatient  (1994 – 1997) $32,243,508 $11,305 

Outpatient  (1994 – 1997) 10,365,007 570 
Total  (1994 – 1997) 42,608,515  

Inpatient  (2001) 38,885,671 13,634 
Outpatient  (2001) 12,500,198 687 

Total  (2001) 51,385,869  
Inpatient  (2002) 41,063,269 14,378 

Outpatient  (2002) 13,200,209 752 
Total  (2002) 54,263,478  
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Table 3 illustrates the estimated total direct medical care costs of hospitalizations and 
ambulatory care provided by IHS, Tribal and contract care facilities, and providers in 
2001.  These are the cost per case figures reported for Contract Health Services from 
1994 – 1997 adjusted for changes in the Medical Expense Component of the Consumer 
Price Index to reflect the 2001 price level. They also reflect lower hospital utilization 
rates for Native Americans relative to the general population and relatively greater 
emphasis and resultant ambulatory care use.5 
 
Table 3.  Estimated Total Native American Injury-Related Hospital Inpatient and Ambulatory Care 
Costs, 2001. 
 

Category Discharges / Visits Total Cost Cost per Case 
Inpatient 7,358 discharges $102,033,386 $13,867 

Ambulatory 353,398 visits $247,025,202 $699 
 
 
 
SUPPLEMENTAL DATA 
 
The most frequent types of severe injuries were sustained from assaults (104), MVC 
(89) and falls (85).  These three injury types represented 69% of all severe injuries.  For 
that reason, these injury types will be further examined. 
 
 
Assault Injuries 
 
As previously mentioned, assault injuries were the leading type of severe injury at the 
WRSU during the report period.  There were 104 assault injury cases, of which 11 were 
fatal. 
 
The gender was documented for all of the assault injury cases, and the age was 
documented for 103 cases (99%).  A greater number of males sustained assault injuries 
(80; 76.9%) than females (24; 23.1%).  The average age of persons injured from an 
assault was 34.9 years. 
 
The assault type (fight / attack, domestic, other) was documented for 69 assault injury 
cases (66.3%).  As illustrated in Figure 13, males sustained 50 cases (72.5%) and 
females sustained 19 cases (27.5%). 

Appendix 
9-11



Figure 13: Distribution of Assault Type by Gender, Whiteriver Service Unit, 2001 – 2005. 
 

 
 
 
 
The weapon used to injure assault victims was known for 86 assault injury cases 
(82.7%).  As illustrated in Figure 14, knives were the most common weapon used  
(32; 37.2%), followed closely by the assailant’s body (fists, etc.) (30; 34.9%).  Other 
weapons used were blunt objects (11; 12.8%), “other” objects (11; 12.8%), hand guns 
(1; 1.2%), and other sharp objects (1; 1.2%). 
 
Figure 14.  Distribution of Weapons Used in Assault Injuries, Whiteriver Service Unit, 2001 – 2005. 
 

 
 
 
 
The relationship of the assailant to the assault victim was known for 41 assault injury 
cases (39.4%).  Of these, the leading assailant was a spouse / boyfriend / girlfriend  
(16; 39%), an acquaintance (6; 14.6%), another relative (6; 14.6%), a sibling (5; 12.2%), 
a stranger (4; 9.8%), and another person responsible (4; 9.8%). 
 
Of the 104 assault injuries, 88 cases (84.6%) provided an indication regarding alcohol 
involvement.  Of these, 77 cases (74%) were alcohol-related and 11 cases (10.6%) 
were not. 
 

Males             Females     
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As previously mentioned, there were 11 fatal assault injuries, all of which were males.    
The age was known for 10 of the assault victims (90.9%).  The average age of the 
assault victims was 34.3 years. 
 
The weapon used was known for 10 of the fatal assaults cases (90.9%).  The 
assailant’s body was responsible for 5 cases (50%), followed by knives (4; 40%), and a 
hand gun (1; 1%). 
 
The relationship of the assailant to the fatal assault victim was documented for 9 of the 
11 fatal assault cases (81.8%).  Of these, the leading assailant was an “other” (4; 
44.4%), followed by an acquaintance (2; 22.2%), a stranger (2; 22.2%), and a sibling (1; 
11.1%). 
 
Of the 11 fatal assault injuries, alcohol was involved in the majority of cases (8; 72.7%).  
Alcohol involvement was unknown for the remainder of cases (3; 27.2%). 
 
 
Motor Vehicle Crash Injuries 
 
MVC injuries were the second leading type of severe injury at the WRSU.  There were 
89 MVC injuries, of which 22 were fatal. 
 
A greater number of male drivers sustained MVC injuries (49; 55.1%) than female 
drivers (40; 44.9%).  The age of the injured was documented for 88 cases (98.9%).  Of 
these, the average age of injured driver was 30.9 years.  Adult drivers (18 - 65 years 
old) had the highest severe injury cases (59; 66.3%), followed by children (0 - 17 years) 
(26; 29.2%), and the elderly (66+ years old) (3; 3.4%). 
 
MVC injuries were reviewed by roadway of occurrence.  The roadway where the injury 
occurred was determined for 40 cases (44.9%), although more MVC injuries occurred 
on unspecified roads throughout the FAIR (49; 55.1%).  The majority of known MVC 
injuries occurred on State Route (SR) 73 (18; 45%).  Other roadways where injuries 
occurred were on “other” roadways (9; 22.5%), BIA Route 55 (4; 10%), BIA 1 (2; 5%), 
BIA 12 (2; 5%), SR 260 (2; 5%), BIA 45 (1; 2.5%), BIA 46 (1; 2.5%), and US-60 (1; 
2.5%). 
 
The data were also examined by milepost to determine potential cluster crash sites on 
the roadways.  No cluster crash sites were observed. 
 
The type of vehicle collision was documented for 87cases (97.8%).  Of these, 51 cases 
(58.6%) resulted from single vehicle collisions and 15 cases (17.2%) from multiple 
vehicle collisions.  No other observable trends were identified by type of vehicle 
collision. 
 
Of the 89 MVC injuries, 84 cases (94.4%) had information about seat belt use.  Of 
these, 6 cases (7.1%) were wearing seatbelts or helmets and 70 cases (83.3%) were 
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not.  Additionally, 83 cases (93.3%) provided an indication regarding alcohol 
involvement.  Of these, 55 cases (66.3%) involved alcohol and 28 cases (33.7%) did 
not. 
 
As previously mentioned, there were 22 fatal MVC injuries.  A greater number of male 
drivers sustained fatal MVC injuries (12; 54.5%) than female drivers (10; 45.4%).  The 
age of fatally injured drivers could be determined for 21 cases (95.5%).  Of these, the 
average age of the victims was 28.3 years. 
 
The fatal MVC injuries were reviewed by roadway of occurrence.  Of these, the majority 
of cases occurred on SR 73 (11; 50%).  Other fatal MVC injuries were sustained 
sporadically on SR and BIA roadways throughout the FAIR. 
 
The fatal MVC data were examined by milepost to determine potential cluster crash 
sites on the roadways.  No cluster crash sites were observed. 
 
Of the 22 fatal MVC injuries, 19 cases (86.6%) had information about seat belt use.  Of 
these, 1 case (5.3%) was wearing their seatbelt and 18 cases (94.7%) were not.  
Additionally, alcohol use could be determined for 19 of the fatal MVC injury cases 
(86.4%).  Of these, 13 cases (68.4%) involved alcohol and 6 cases (31.6%) did not. 
 
 
Fall Injuries 
 
Falls were the third leading type of severe injury at the WRSU.  There were 85 fall 
injuries, of which 3 were fatal. 
 
A greater number of males sustained fall injuries (50; 58.8%) than females (35; 41.2%).  
The age of the victim was documented for 84 cases (98.8%).  Of these, the average 
age of persons injured from a fall was 40.8 years. 
 
The fall injuries were classified into two types: same level falls and different level falls.  
The fall type was documented for 79 cases (92.9%).  Of these, 41 cases (51.9%) were 
different level falls and 38 cases (48.1%) were same level falls. 
 
The fall injuries were examined according to their place of occurrence.  For same level 
falls, the place of occurrence for the injury was documented for 36 cases (94.7%).  Of 
these, the majority of falls occurred while walking or hiking (11; 29.7%).  The other most 
common locations occurred at another same level (9; 25%) and around the outside of 
the house (6; 8.3%).  For different level falls, the place of occurrence for the injury could 
be determined for all 41 cases.  Of these, the majority of falls occurred while falling from 
another different level (25; 61%).  The other most common locations occurred while 
falling off a horse or another animal (6; 14.6%) and from a ladder (3; 7.3%). 
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Of the 85 severe fall injuries, 82 cases (96.4%) provided an indication regarding alcohol 
involvement.  Of these, 37 cases (45.1%) were alcohol-related and 45 cases (54.8%) 
were not.  All three fatal falls were alcohol-related. 
 
 
Discussion and Recommendations 
 
The ability to describe the leading types of severe injury and contributing factors is 
essential to the development of community specific injury prevention initiatives.  Injury 
data from the SISS indicate assault injuries were the leading type of severe injury, 
followed by MVC, falls, “other,” suicide / self-inflicted, fire / burn, and drowning.   
Additionally, the contributing factors with respect to age, gender, time, severity, alcohol 
involvement, and other variables were described to further understand the risk of injury.  
The following recommendations serve to promote public health activities associated 
with the prevention of injuries within the WRSU: 
 

• Continue to implement effective injury prevention strategies that focus on the 
prevention of assault injuries on the FAIR, but also consider projects that focus 
on the prevention of MVC and fall injuries. 
 

• Continue to proactively work with the Apache Tribe to develop and implement 
community injury prevention projects that focus on the leading types of severe 
injuries for the WRSU.  Encourage Tribal leaders to support the Injury Prevention 
Coordinator with efforts throughout the reservation. 
 

• Continue to implement a community-based injury prevention program by 
conducting activities that involve public health assessments, special projects, 
coalitions / collaborations, and training. 

 
 
Questions regarding this report or any other injury prevention issues can be directed to 
the Whiteriver Service Unit Office of Environmental Health and Engineering at  
(928) 338-3652. 
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Use the Haddon Matrix to Identify Possible Interventions for Unintentional Injuries 
 
 
 
 
Haddon Matrix to Identify Strategies to 
Prevent Childhood Injuries Caused by Dog Bites 
 

  

Host (Human) 
 

Agent (Dog) Physical 
Environment 

 

Social Environment 
 
 

Pre-Event 

 
 
 

Teach kids about dogs: Don’t 
go near a dog’s food, 
unknown dogs, dogs in yards, 
mother dog with new 
puppies, etc. 

 
 

Teach children, parents, and 
caregivers how to respond in 
case of aggression 

 
 
 

Teach dogs 
appropriate and 
acceptable behavior 
(socialization 
training) 

 
 

Spay and neuter 
dogs 

 
 
 

Maintain dogs in fenced 
yards or enclosures or 
by electronic “invisible” 
means 

 
Use gate alarms to 
indicate when gate is 
opened 

Increase community awareness 
of the problem and solutions 

 
Pass leash laws 

 
Pass of dangerous dog 
laws/ordinances (e.g., requiring 
impoundment, evaluation, and 
destruction, if necessary) 

 
Initiate and support animal 
control programs (i.e., evaluate 
reports of dangerous dogs and 
pick up strays/unleashed dogs) 

 
Establish spay/neuter and 
vaccination programs 

 
 

Event 

 

 
Don’t run from dogs 

 
Stand still and yell for help 

 
Position bike, bag, or other 
obstacle between you and the 
dog. If knocked to the ground, 
protect head, neck and face 

Identify risk 
situations before 
biting occurs (e.g., 
watch for signs of 
aggression like 
growling, hair raised, 
etc.) 

 
Muzzle dangerous 
dogs 

 
 
 

Respond to alarm 
system sounding 
indicating gate is 
opened or dog has 
escaped 

 

 
Apply consequences of 
dangerous dog laws/ordinances 

 
Enforce laws requiring 
impoundment of dangerous dogs 

 
 

Post-Event 

Provide first aid/trauma care 
and rabies vaccine if 
appropriate 

 
Provide psychological support 
if it is necessary 

Evaluate dangerous 
dogs and destroy 
them if appropriate 

 
Impound dogs; 
observe for rabies 

Use emergency medical 
service (EMS) systems, 
medical care system, 
and rehabilitation 
programs 

Maintain community surveillance 
for dog bites 

 
Report dog bite incidents 

 
Repeat dog bite prevention 
messages 

Adapted from: (a) AVMA Task Force on Canine Aggression and Human‐Canine Interactions. A community approach to 
dog bite prevention. JAVMA 2001; 218:1732‐1749. (b) Wallace LJD. National Center for Injury Prevention and Control 
(NCIPC), CDC [Personal communication] 2005. 
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Use the Ecological Model to Organize Possible Interventions to  
Prevent Violence-Related Injuries 

 
Example: 

During the course of a person’s life, behavior patterns may change—including 
those associated with violence. Adolescence and young adulthood are periods 
when violence and other types of risky behaviors are often more expressive. 
Understanding these conditions and behaviors can help to identify appropriate 
interventions and policies. In the following example, the Ecological Model has 
been used to identify strategies for preventing youth violence.6 

 
 

Table 8. Potential Interventions to Prevent Youth Violence6 
 

Level Potential Interventions 
 
 

Individual 

Programs to increase access to prenatal and postnatal care 
Preschool enrichment programs 
Perpetrator programs 
Victim care and support 
Building of social skills 

 
 

Relationship 

Home visitation 
Skill training programs on parenting 
Supportive relationship with a positive adult role model 
Home-school partnership programs to promote parental involvement 
Peer mediation of students helping other students resolve disputes 

 
Community 

Extracurricular activities 
Gang prevention programs 
Reducing the availability of alcohol 

 
 

Society 

Reducing income inequality 
Reducing media violence 
Having laws prohibiting illegal transfers of guns to adolescents 
Reforming educational system 
Strengthening and improving police and judicial systems 
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Use the Decision Matrix to Identify the most appropriate intervention for the 
Injuries in your region 

 
 
 

The Intervention Decision Matrix  is a tool designed to help people identify and choose 
among intervention options. This matrix can also help identify long-term goals and 
intervention options, which must be considered together. This tool is applied after the 
priority injury problems have been identified. The original Decision Matrix has seven 
elements. For the purposes of this manual, the matrix has been adapted to include five 
elements, to make it more workable. The elements are: 

 

1. Effectiveness, 
2. Cost, 
3. Sustainability, 
4. Social and political acceptability, 
5. Possible unintended consequences. 

 
 

The scoring ranges from 1 for low, 2 for medium, and 3 for high. However, for some 
elements, the score must be applied in reverse order. Finally, the scores are summed. 
The strategy with the highest score should be the most viable. 

 
 
 

Decision Matrix — Elements and Score 
 

Elements Score 
1. Effectiveness 1. Not proven effective 2. Moderately effective 3. Highly effective 
2. Cost 1. High cost 2. Medium cost 3. Low cost 

3. Sustainability 1. Low sustainability 2. Medium sustainability 3. High sustainability 
4. Social and 

political 
acceptability 

1. Low acceptability 2. Medium acceptability 3. High acceptability 

5. Possible 
unintended 
consequences 

1. Known consequences 2. Unknown or unclear 
whether there are 
consequences 

3. No consequences 
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Completed Decision Matrix 
 

Elements Examples 
1. Effectiveness 

Is the intervention useful to preventing injuries? 
Has it been evaluated? 

Child safety seats, when correctly installed and 
used, reduce the risk of death by 71% for infants 
and 54% for toddlers aged 1–4 years. 

2. Cost 
Is the proposal affordable? 
Are there enough resources to develop 

the proposal? 
Is the investment justifiable? 

Building a special path for pedestrians and 
bicyclists next to a high-traffic road is an effective 
strategy to reduce injuries in those groups; 
however, the cost could be high. 

3. Sustainability 
How long will the intervention be applied 

after its implementation? 

Seat belt laws could have a long-term impact in the 
reduction of injuries. 

4. Social and Political Acceptability 
What is the current political context in which 

to develop the prevention strategy? 
Is the strategy accepted by communities 

and leaders? 

A ban on riding in the back of a truck may not be 
accepted by the community. 
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